











ON REPAIRS 


Don’t let worn or broken molds, dies, forging 
hammers, and similar tools sabotage your 
production. Recondition them quickly by atomic- 
hydrogen arc welding and save practically all the 
time and expense otherwise required to make new 
ones. This process is not ‘‘patch work’’—it restores 
original contour and wear-resisting qualities of 
worn tools so well that repairs defy detection 


ON MILD STEEL 


Where especially ductile and homogeneous fusion 
welded joints are required on mild steel, atomic 
hydrogen does the job better and quicker than 
any other process. Its precise and accurate contro] 
of heat is especially good on thin material in making 
smooth joints, free from ‘‘pin holes’’ and under 
cutting 


DAVE TIME.. CAIN SPIED 


ON HARD-TO-WELD METALS 


In the fabrication of products made of stainless 
steel, aluminum, chrome-nickel—in fact, any hard 
to-weld ferrous or nonferrous alloy don’t waste 
time in riveting, bolting, or casting until you’ve 
tried atomic hydrogen to gain the speed of this 
quality-fusion welding process. The hydrogen gas 
envelope protects the molten metal and prevents 
harmful composition changes 


ON HARD-SURFACING 


Unusually strong bonding to base metal at a fast 
rate, without injury to composition or hardening 
qualities, is obtained by localized high temperature, 
excellent heat transfer, and protection against 


oxidation provided by the atomic hydrogen gas. 


a 
FREE complete information on the application and technique ¢, , 
of atomic hydrogen welding as well as the equipment suit- att  e- : 
able to this process is contained in Bulletin GEA-823. Write Gene tady oats ‘detail 
for your copy today. Your local G-E arc welding distributor Ge oF ; | 
or G-E office will gladly arrange a demonstration on your AT orn we 
particular work. Give them a call today or write General = ad 


Electric, Schenectady, N. Y. 
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())c}/:\){)] Gives You More for Your Money 


THATS WHY ITS THE FASTEST SELLING ARC WELDER ON THE MARKET TODAY 


Productive Capacity 
@xtremely liberal design and 
ave rating policy assures you 

ul work per day, per oper- 
eb, or per any other unit of 
ent you apply to your work. 
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Trouble-Free Service 
Sd-mounted ball bearings, 
ethanging units and with 
for inspection and lubri- 
ite longer useful life, more 
uninterrupted service. 


2 More Uniform Weld Quality 
Hobart’s remote control encourages 
operators to use exactly the right setting 
for each specific welding condition, no 
matter how far the work may be re- 
moved from the welding machine. 


6 More Dependable Design 
Hobart’s adherence to proven prin- 
ciples, such as fixed, neutral brush po- 
sition—rejection of freakish theories— 
and simplification of all parts—assure 
dav-in-and-day-out dependability. 


...AND MORE PROFIT FROM WELDING 


If you are interested in speeding up your welding produc- 


tion; getting better quality welds 
you need Hobart Arc Welders! 


cutting labor costs 
In comparing Hobart with 


any other arc welder you'll find that Hobart has exclusive 
construction and operation features that enable you to 


make more profit. 


of them! 


Use the convenient coupon below t 
the world’s biggest arc welding m 


In every respect, Hobart Arc Welders of- 
fer you more for your money because you 


can get more out 
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3 More Selective Adjustment 
Hobart’s Multi-Range Dual Control with 
1,000 volt-ampere combinations makes 
it easy to select just the right voltage 
and current relationship for light, me 
dium or heavy welding. 


7 More Abundant Copper 
Hobart’s liberal use of copper, with 
two-way ventilation and restrained 
speed, guarantee greater arc stability, 
longer life and safer, more efficient 
operating temperature always. 


4 More Convenient Control 
Hobart'’s lar J¢ 
tive 
meter; and 
dial perm 


ampere 


range wheel with posi- 
stops; separate voltmeter and am- 

alibrated fine adjustment 
it absolutely accurate volt- 


settings with minimum effort. 


8 More Continuous Welding 
Hobart’s four-pole exciter guards 
against 


arc-interruption or reversals 
and simplifies selection of desired 
polarity. No interference between two 


or more Hobarts working on same job. 
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HE development of ship construction provides a 
very interesting study. In the wood ship era Naval 
Architecture was an art rather than a science and 
there were definite limitations to the use of wood as a 





































































































a4 material of construction even when sound and properly 
seasoned timber in long lengths was readily available. 
It was impossible to work in sufficient fastenings to de 
velop the full strength of the material and a proper shift 
of butts, i.e., keeping the plank ends well clear of one 
another, was essential for structural efficiency. Under 
stress of weather in heavy seas the wood ship creaked 
and groaned and its constituent parts tended to move 
relatively to one another and to force out the oakum 
from the caulked seams necessitating periodic recaulking 
to keep the ship even reasonably tight. In time, the ends 
‘ _* Presented at the Annual Meeting A. W.S., Cleveland, Ohio, Oct. 21 to 
ee ino Precdens and Chief Surveyor, American Bureau of Shipping, New 
York, N. Y 
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a | Fig. 2—Midship Section Coestwise Steamer Hurricane Deck Type 
ij! ia ms 
a; | , ear, : 
| ‘| of the ship tended to droop as also the bilges. In ship 
af ' building parlance, the vessels hogged considerably, a 
ij! ‘ hog of three or four feet in old wood ships after a period 
ii! ' of service being not unusual. Under such conditions it 
Hit eB was no wonder that the largest wood ships built wer« 
os ai t around 300 feet in length with easy proportions of length 
0 to depth, an L/D ratio of about 10. Applying scientific 
8 principles to the analysis of the structural strength of 
an Law these old wood ships one is forced to conclude that 
] relatively too much material was piled in the bottom 
structure, presumably in support of the fetish that the 
keel was ‘‘the backbone of the ship ind too littl 
material on the deck which constitutes the top flange of 
: the hull girder. However, one has got to hand it to these 
; early builders of wood ships who by rule-of-thumb 





methods based on experience and the exercise of con 
Fig. l1—Midship Section Wood Steamer siderable resource and ingenuity were able to build s« 






















































































Fig. 3—Midship Section Modern Riveted Cargo Ship 


worthy ships out of the material of construction then 
available. 

Figure | shows a midship section of a Ferris type wood 
steamer of which so many were built during the World 
War. These ships passed out of the picture very quickly 
after emergency was over as they were uneconomical in 
operation and could not compete with the steel ship 
It is impossible to show in the diagram the nature and 
extent of the numerous fastenings holding the various 


timbers together such as through bolts, edge bolts, 
treenails and spikes 
When iron ships came to be built it was almost inevi 


table and certainly human that some of the practices in 
herent to wood ship design should be continued and thx 
fullest advantage of the infinitely superior material from 
a structural strength point of view was not taken for 
many years tocome. Too much emphasis was still placed 
on the bottom structure as was evidenced by the number 
of heavy keelsons usually fitted. Continuity of such 
structural members keelsons and _ side stringers 
through watertight bulkheads was considered essential 
and necessitated the fitting of numerous and costly smith 
welded watertight angle collars and staples. Obtainable 
iron plates were comparatively narrow and short, re 
sulting in large numbers of seams and butts with plenty 
of riveting. A bar keel was a common feature of thes« 
iron ships and the various parts of the ship’s structure 
including the bulkheads were assembled piece by piece 
and plate by plate on the ways. The Great Eastern about 


as 


680 feet long, built in 1858, a Leviathan for those days, 
was away ahead of her time and an outstanding example 
of what could be done with wrought iron as a material of 
construction, in the hands of her designer, Mr. Brunel, 
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Fig. 4—Midship Section Modern Welded Cargo Ship 


who had little regard for precedent but did have a pract 
knowledge of the mechanics of structures. 

When mild steel came into use for shipbuilding 
60 years ago its superiority for structural purposes 
recognized by the Classification Societies allowing 
per cent reduction from the scantlings required for i 
ships. The scantlings for iron ships were tabulated 
sixteenths of an inch and this meant in effect that an ir 
shell plate required to be, say, */:. in thickness wa 
cepted at ° if of steel 

\ midship section of a coastwise steamer of the 
ricane deck type built about 1900 is shown in Fig. % 
this type of vessel the bulk of the cargo is loaded throu 


side ports and not through hatches on the deck. T! 
is a single bottom ship, no double bottom being fitt 


for the carriage of water ballast or fuel oil as is 

common practice and required by law as a safety n 
sure in the case of the larger passenger ships. Note 
cumbersome side stringers which were comparatively 


effective unless fitted in association with closely spac 
strength or ma 


deck as against the modern practice of considering tl 
hias! 


web frames The second deck is the 


top or superstructure deck as the upper flange of the 


girder and making it the heavy or strength deck. T! 
hold framing consists of a frame and reverse angle, tl 


beams on all decks are bulb tees fitted on alternate fran 
with a pillar on every beam. The forge-welded be 
knees are interesting and were the ; 
bracket connections 


Che beginning of the steel ship era was coincident wi 
the general application of scientific principles to shy 


structural design. Since then the trend in merchant sl 








forerunner of plat 


s47 


construction has been toward simplicity of design a1 
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iter economy of material through the gradual elimina 
of parts which were more or less redundant and by 
reductions in scantlings made possible by a more effective 
‘istribution of material. 
\merican shipbuilders ever on the lookout for cutting 
ts without sacrifice of efficiency were quick to take 
antage of pneumatic riveting and gradually got away 
the piecemeal method of assembly by improved 
juction methods involving increased mold loft work, 
plate templates being made in the loft rather than lifted 
m the ship and by assembling such items as bulkheads 
n the ground or in the shops rather than on the building 
vs. In recent years the practice has been to sub-punch 
{ ream and even in some cases to drill the holes in shell 
lating with a view to improving the quality of the rivet- 
| ng as it is usually the riveting and caulking that gives 
| trouble in service, the renewal of leaky or corroded rivets 
| ing a source of considerable expense to an 
throughout the life of the ship. 
| \ midship section of a modern riveted cargo ship is 
| shown in Fig. 5 and a comparison with Fig. 2 will show 
he trend of development in ship structural design. The 
frames and beams are channels joggled in order to 
eliminate the necessity of fitting liners in way of outside 
strakes of plating. Wide-spaced pillars are fitted at the 
enter line in association with deck girders and no side 
stringers are fitted. In the double bottom solid floors 
are fitted on every third frame, the intermediate open 
floors providing easy access for tank examination and 
cleaning. Relatively wide shell plates are used in order 
to cut down the amount of riveting. As compared with 
Fig. 2 the relatively clear space provided for cargo in 
ler to minimize broken stowage is apparent. With 
maximum joint efficiencies for riveted end connections 
in the order of about 75 per cent, good design still re 
quires an effective shift of butts in the strakes of plating 
especially of the shell and strength deck. 
It is a fact that prior to the general use of arc welding 
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Fig. 6—Midship Section of Riveted Tanker 


WELDING IN SHIPBUILDING 






































Fig. 5—Various Types of Hold Frame Margin Connections 


we had reached such a high degree of efficiency in the 
design and construction of riveted ships as a result of the 
application of scientific principles to their design and of 
the experience gained through close observation of 
under service conditions that ite was becoming 
ingly difficult to conceive how any further major reduc 
tions in scantlings or improvements in structural design 
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increas 
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Fig. 7—Midship Section of Modern Welded Tanker 
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Fig. 8—Typical Riveted Tanker Bulkhead 


could properly be effected without the general adoption 
of special and more expensive steels. 

The application of welding to ship construction has 
opened up an entirely new vista providing as it does a 
new tool for the production of more efficient and more 
economical hull structures. The earlier welded ships 
were, as one would expect, merely riveted designs welded 
so that economy from the use of the new process was not 
at first achieved. The midship section of a modern 
welded cargo ship illustrated in Fig. 4 shows considerable 
progress over such early designs. The saving in weight 
of hull material from the riveted ship in Fig. 3 is obvious 
and largely due to the elimination of faying flanges, 
plate laps, etc. The frames and beams are inverted 
angles cut from channels. In this particular design the 
second and third deck beams; also the reverse bars on 
open floors, were serrated and cut from channels. The 
beam connections to frames are angles instead of ordinary 
plate knees. This midship section is fairly typical of 
the welded cargo ships being built today although there 
are many differences in detail in the ships now under 











of this paper. 


construction which cannot be described within tl 
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Various types of hold frame margin connecti 
association with a flat tank top are shown in Fig. 
shows the usual riveted plate bracket connected with t 
bars to the tank top and with reverse bar and back 


directly underneath 


B is a detail of a welded type 


connection used in the vessel shown in Fig. 4, whers 
hold frame is cut at and welded to the knuckled mar 
plate and reinforced by a flat bar gusset welded to t 
frame flange and to the floor plate and fitted conti: 
ously through the slotted margin plate. In detail C t 
hold frame is knuckled, the gap between the back of t! 
frame and the shell being filled in by a welded plats 
detail D the cutting of the web of the frame near 
frame flange facilitates the forming of the knuckle 
type shown in £ is intended to eliminate bending of 
main hold frames in the midship body; the bracket 
tween the main frame and the tank top was cut from 


18-inch channel. 


in the sketch. 


tails are not intended to be directly comparable as 


as size of hold frame, etc., is concerned. They do, hi 
ever, serve to show the differences of opinion with re 


A 


ce 


ia 


ror 


to what constitutes an effective and economical weld 


hold frame connection. 


Figure 6 is a midship section of a riveted tanker 
the longitudinal system of framing, a modern t 
bulkhead type, i.e., with two longitudinal bulkheads 


three oil tanks abreast. 
are channels and bulb angles. 


Wil 
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the large number of angle clip attachments, in most cas¢ 
double riveted incidental to riveted construction 

Figure 7 shows a midship section of a modern weld 
tanker. This looks like a simple structure compar 


with Fig. 5 due to the absence of clip attachments, plat: 


In detail F the angle gusset is in som 
cases butted to the main frame and not lapped as show 
It should be emphasized that these 


Such diversification is inevitabk 


and even desirable during the present transition sta 
from riveted to welded construction. 


The shell and deck longitudinals 
It is interesting to 1 


laps, etc. The longitudinals are of the inverted angl 


type, the smaller sizes being rolled angles and the larger 
sizes formed from flanged plates. 


The various 


pre 


assembly units are indicated on the section by the laps 


the deck, side and bottom transverses. 
Figure 8 shows a typical riveted tanker bulkhe 








Fig. 9—-Welded Tanker Bulkhead 
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Fig. 10—Welded Tanker Bulkhead—Frear System of Construction 
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Fig. 1l—Welded Bulkhead with Dished Plates 


ened by large vertical webs and horizontal channel 
eners. It will be noted that the bulkhead double 
boundary bars are fitted in short lengths and butt welded 
in lieu of joggling. 

Figure 9 is a somewhat similar bulkhead to that shown 
m Fig. 8 except that it is welded instead of riveted. The 
horizontal stiffeners at the top of the bulkhead are in 
verted rolled angles, flanged plates being used at the 
bottom of the bulkhead as rolled angles of these di 
mensions are not commercially obtainable. 

Figure 10 shows a welded tanker bulkhead built on 
the Bethlehem-Frear system of construction. The main 
stiffening members are the center vertical web and the 
two horizontal girders, the vertical fluted plates taking 
the place of the usual secondary stiffeners. These flutted 
plates are pressed into shape hot and joined by continu 
ous lap welds. 

Figure 11 shows another type of welded bulkhead for a 
tanker where the bulkhead plates were dished to the form 
shown, at the plant of the Lukens Steel Company 

Figure 12 shows still another special application, a 
tanker welded bulkhead built on the Isherwood cor- 
rugated system, where the shaped plates of varying 
depths of corrugation are butted at the edges instead of 
being lapped. 

Figure 13 shows various types of connections of 
longitudinals to oiltight bulkheads which provide a de- 
sirable degree of continuity for the longitudinals which 
are necessarily cut at the transverse bulkheads in order 
to provide for proper drainage. A and SB are details of 
the Frear bulkhead shown in Fig. 10. C is a detail of 
the continuous bracket plate connection used in the 
bulkheads shown in Fig. 11 and Fig. 12. It is obvious 
that these particular details are only applicable to welded 
construction. 

In the year 1934 I presented a paper to the Society of 
Naval Architects and Marine Engineers entitled ‘Some 
Examples of Arc Welded Ship Construction,” outlining 
the development of ship welding up to that time. It is 
always interesting to go back and see what one has said 
on some specific subject and a review of that particular 
paper emphasizes the tremendous development that has 
taken place in the application of welding to ship con 
struction in this country during the past six years. It is 
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Fig. 12—Welded Tanker Bulkhead—Isherwood Corrugated System 


only some 12 years ago since the plans were approved for 


the first all-welded piece of floating equipment to be built 
under American Bureau classification, a small propelle 
oil barge Supertest ex Pioneer 102 x 20x S feet which by the 
way was welded throughout with bare wir Che largest 
all-welded ship described in the paper was the tanker 
Poughkeepsie Socony 252 x 40 x 14 feet completed in 1934 
and designed for Great Lakes, Canal & Short Coastwis« 
Service . 

lanker owners were the first to grasp the significance 


of welded construction, the advantages being readily ap 
parent in the case of oil-carrying vessels such as saving 


the hull material of the order of 15 to 20 per cent with 


consequent increased deadweight, superior oiltightness, 
easier cleaning of tanks and cheaper repairs Che 
Atlantic Refining Company on the basis of their satis 
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Fig. 13—Connections of Longitudinals to Oiltight Bulkheads 











TOA BS. CLASSIN UNITED STATES SHIPYARDS. 








COMPARATIVE APPLICATION OF RIVETING AND WELDINGIN LARGE MERCHANT VESSELS 


UNDER CONSTRUCTION OR CONTRACTED FOR,ON SEPTEMBER |! 1940, 
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.ctory experience in service of their small all-welded 
nkers White Flash and Franklin built by the Sun Ship- 
building Company in 1931 and 1934, respectively, un- 
ioubtedly gave a boost to ship welding when they ordered 
the large tanker J. W. Van Dyke from the same builders 
this tanker, also the ships Pennsylvania Sun and 
ert H. Colley which were delivered in 1938, all the 
middle bodies comprising the cargo oil tanks were com- 
letely welded, only the ends being riveted and I under 
stand that these vessels have given every satisfaction in 
service. The later tankers of the same dimensions and 
ne, the E. J. Henry and Robert C. Tuttle, were com 
etely welded as will also be 13 similar tankers now un 
der contract for various owners at the plant of the Sun 
Shipbuilding Company. This company was the first 
shipyard to apply the Unionmelt Process of automatic 
welding which is now being used quite extensively and so 
successfully in ship welding in this country. 

In the last few years the use of ship welding has ac 
celerated to such an extent that we are rapidly approach 
ing that stage of development where welding will become 
the normal method of joining together the various parts 

the ship’s structure. This is borne out by the fact 
that all of the 149 ships under 300 feet long, building or 

mtracted for to American Bureau class on September 

1940, and comprising barges, ferryboats, towboats, 
small tankers, etc., are to be completely welded. There 
are also 177 ships over 300 feet long now building to 
Bureau class of which no fewer than 41 will be all-welded 
including such large ships as the 13 521-feet tankers 
building by the Sun Shipbuilding Company, the 15 
i65-feet C-3 type Maritime Commission cargo vessels 
under contract at the Pascagoula plant of the Ingalls 
Shipbuilding Corporation, the two 390-feet Maritime Com 
mission C-1 type cargo ships building by the Pennsyl 
vania Shipbuilding Company at Beaumont, Texas, and 
the 9 vessels for the Maritime Commission building by 
the Western Pipe and Steel Company at San Francisco. 
Of the 136 remaining large vessels, 135 are part welded 
including practically the whole internal structure and 
in some cases only the shell and strength deck longitudi 
nal seams are riveted Only one vessel, a large carferry 
building on the Great Lakes, can be properly termed a 
riveted vessel although even in this particular case a 
certain amount of welding is being done. These are re 
markable figures which reflect the increasing confidence 
in the structural efficiency of welded ships and the 
realization on the part of our shipowners of the many 
advantages to be gained by the new method of construc 
tion 

In order to amplify the foregoing résumé a table has 
been prepared to show the comparative application of 
riveting and welding in the principal parts of the larger 
merchant ships now under construction in U. S. ship 
yards. A study of the information given in the table only 
goes to show that in most cases part riveted rather than 
part welded would more aptly describe those ships that 
are not completely welded. For example, in the case of 
the ships building by the Seattle-Tacoma S. B. Corpora 
tion only the frames to the side shell are riveted. It will 
be noted also that the particular shipyards which are 
building completely welded vessels exclusively are, as 
would be expected, our new shipyards. The older yards 
still have their equipment for riveting, also a staff of 
trained riveters whom they naturally desire to keep in 
employment if at all possible. Owners’ representatives 
have also something to say in the question of whether to 
rivet or weld, although in the case of the vessels ordered 
by the Maritime Commission the builders were given a 
free hand in the matter. 

When welding was first introduced in our shipyards 
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some 25 wire electrodes were used ex 


bare 


years 


ago 


clusively and the work was usually left to some handy 
man without any special training or experience. While 
the use of welding in those early days was confined to 


repairs and to comparatively unimportant structural 
details the results did not always inspire confidence so 
that considerable prejudice and antipathy on part 
of shipyard executives and owners’ superintendents had 
to be overcome before welding came into its ow! Bare 
wire versus covered electrodes is issue as 
bare wire welding is as dead as a ‘‘dodo’’ so far as modern 
shipyard practice is concerned ry the Navy 
Department in setting up standards for ship welding, 
testing of welders and welding procedures tor 
with a view to the utmost possible savin 
essential feature of navy design, and the early en 
ment and approval given by the American Bureau ol 
Shipping for welding important structural members in 
merchant ships undoubtedly served to encourage the 
development of welding in our shipyard Che activiti 

of the AMERICAN WELDING SOCIETY, 
research work, have been stimulating and e1 
in assuring builders and owners that 
made safe and sound. 

Advantages of welded construction to the shipowner 
such as increased deadweight capacity and lower main 
tenance costs are becoming generally recogn 
about initial construction costs? 
cerned especially those of rectangular section and rake 
ends of which so many are built on our rivers, usually in 
lots of 10 to 30, it can be stated quite definitely that there 
is a decided saving in initial cost as compared with 
riveted barges of the same type and our river yards are 
now building welded barges exclusively Phe 
building business is highly competitive and it 
cant that such important rivér yard 
Corporation and the Leetsdale plant of the 
Steel Company are now laid out for welding 
production, the Dravo plant, for example, 
for a line assembly of barges, the bulk of the 


the 
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So far as barges are con 


barge 
Sigmih 
the Dravo 

Jethlehem 
ind quantity 
being « quippe d 
welding 


being done under cover. At the Leetsdale plant the auto 
matic carbon arc process is used quite extensively and a 
considerable use is made of jigs and fixtures to the ex 
clusion of mold loft work 

[he comparative costs of riveting and weldi: » far 
as the large oceangoing ships are concerned are somewhat 
more elusive, depending on the facilities of the particular 
yard, such as available storage and assembl pace 
crane capacities, welding equipment, method and s¢ 
quence ol preparing sub-assembli el \ ts can be 
cut by careful planning in the initial stag f the design 


that only 
specified and SO) 


to ensure the minimum amount of wel 


arranged that the maximum amount of 


welding can be done in the down-hand positiot Che 
advantage of using large plates to cut down the number 
of joints is, of course, obvious always with due regard 
to the extras charged for plates over certa ( ind to 
weight tolerances. Mr. E. C. Rechtin of the Bethlehem 
Steel Corporation in an address to the New York Section 
of the AMERICAN WELDING Socirety, published in th 
April issue of the Journal, discussing the econon of 
ship welding had no hesitation in affirming ‘that properl 
designed welded ships constructed in a properly laid-out 
yard are not more expensive to build than riveted ship 
and went on to say ‘‘that the cost of a riveted ship « 
pressed in man hours per ton was not likely to get a1 
less as time goes on while the whole trend of development 
in ship welding is in the direction of reducing cost [t 
seems safe to say that so far as this country is concerned 
cost is no longer an important factor in the choice be 


tween riveting and welding 
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The welded ships built in our shipyards have so far 
been free from serious structural troubles in service but 
it is entirely too early to jump to the conclusion that 
troubles will be non-existent as it will take years of opera 
tion under the varied service conditions before we can 
claim definite superiority for the welded ship structur: 
Welding is now being commonly used in the construction 
of the larger oceangoing type vessels where the service 


stresses are relatively much higher than in the smaller 
ships and for these important and complicated structures 
the best welding is none too good if trouble is to be 


1S 
avoided throughout the useful service life of the ship 


which is usually assumed to be around 20 to 25 years 
Oceangoing ship structures especially tankers are subject 
to considerable corrosion depending on the degree of 
maintenance and since welding can make no difference 
in this respect the desirable margins provided for wear 
and tear in riveted ships must necessarily be retained. 
The ideal of a perfectly homogeneous structure wher 
the base metal and the weld metal have exactly the same 
characteristics and properties is not obtainable. A fusion 
weld is essentially a casting having comparatively low 
ductility and the fatigue strength of deposited weld metal 
is definitely lower than that of mild steel. Welds 
should, as far as practicable, be free from porosity, in 
clusions and insipient cracks all of which act as stress 
raisers Lack of penetration and undercutting are 
obvious defects which may impair the efficiency of the 
joint to the extent of becoming dangerous and the aim 
should be to produce welded joints with the maximum 
degree of reliability. Fortunately, we have in ordinary 
commercial mild steel a material which is inherently 
suitable for welding. Any steel can be satisfactorily 
welded using special welding technique in association 
with preheating or so-called stress relieving but what 
shipbuilders require is a steel which can be reliably welded 
with the exercise of ordinary precautions and reasonable 
care to the exclusion of any heat treatment. Existing 
standard specifications for structural steels were drawn 
up for use in riveted structures without regard to weld 
ability as a primary characteristic and it may be that 
some revision could properly be made in such specifica 
tions with a view to obtaining a higher degree of weld 
ability without any sacrifice of desirable physical prop 
erties and, of course, without any increase in cost. 
Some shipbuilders are specifying a maximum carbon 
limit in their steel orders, a desirable condition which is 
easily met but which will tend to the production of hull 
steel with the ultimate tensile strength well within the 
present allowable upper limit of the allowable tensile 
range of 60,000 Ib. to 72,000 Ib. per square inch. 
Efficient design, suitable materials and sound welds 
will preclude the possibility of major structural failures 
in our large welded ships. It should also be emphasized 


that adequate supervision of welders and welding equip 
ment, and close and intelligent inspection of the job are 
Unfinished work is not so readily apparent as 


Chat failures of welded struc 


essential 
in riveted construction. 


tures are possible even where actual working load 
easily determinable is evidenced by the classic cas 
the welded bridge at Hasselt, Belgium, which colla; 
after a short period of service for no apparent rea 
Che material of the bridge was ‘““Thomas”’ steel, a | 
Bessemer steel which is in common commercial u 
Belgium and France, this particular process 
dictated by the nature of the high phosphorus ore r 
available. Due to the brittle nature of the fracturs 
failure was by some experts attributed to the ge1 
unsuitability of this material for welding. Others 
cluding the steel manufacturers, had no hesitatio1 
blaming the welding and naturally enough the ds 
has also come under some criticism. Several sam; 
taken from the ruins were made available to a C 
mittee of the Institute of Welding and from their pu 
lished report it would appear that some at least of 
welded joints were quite unsatisfactory. Apparently 
design, material and welding are all under suspicion 
certainly inferior design, unsuitable material and p: 
welding make up a dangerous combination which ne 
not exist throughout the whole job to become absolutel 
fatal to the structure. 

he present trend of arc welding in our shipyard 
toward the use of larger electrodes and heavier current 
continuous welding rather than intermittent and 
unstrapped butt joints rather than overlaps. I 
applications the plate edges are unprepared. The t 
ency today is also to lay more stress on testing and 
proving processes and toward a simplification of tests { 
the so-called qualification of the welding operator wh 
is all to the good. Our shipyards are continually exper 
menting with various types of automatic equipment ai 
improved applications of the various processes 
confidently anticipated. 

The importance of the research activities of the AM 
CAN WELDING Socrety in the interests of sound 
economical design of important structures such as weld 
ships cannot be overemphasized. Considerable resear 
work of special interest to shipbuilders is being carri 
out in Great Britain involving full-scale experiment 
both welded and riveted specimens of plate and 
combinations, necessitating the 


T) 
Ai 


use ol special testi! 


equipment which allows the application of loads up to 1S 


1 


tons. This investigation is being financed by the shi 
building interests jointly with the Institute of Weldi 
We in this country cannot afford to lag behind in 
search work of this kind which has a definite practi 
value. The activities of our own Welding Research ( 
mittee is limited only by the amount of funds placed 
its disposal and I hope that our shipbuilders will 
their way to contribute generously to the work of 
Committee which is of national importance. 

If this paper has given those members of the Societ 
who are engaged in other engineering fields, a bette 


of the extent of arc welding now being apvlied in shi 


construction in the United States the primary purp 
for its preparation will have been achieved 
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| QUALIFYING WELDING OPERATORS 








By L. M. DALCHER* 


HE purpose of this article is to present a general 

survey of the subject of welding operator qualifica 

tion tests, and the qualifications required of welding 

tI perators for various types of work. Specifically it 1S 1n 
the tended to provide answers to the following typical ques 
ns which are constantly being asked of Society Head 
uarters Must I have a certificate or license to weld 

ed 1 airplanes (or pressure vessels, ships, structural work, 
piping, et What tests are required? Must we certify 
ur welders for work on pressure piping? What qualifica 

iS tions must a welder to work in a Navy Yard? 
ts Where can I take the examination?” The following sum 
I mary contains general information relating to these ques 


have 


ne tions, and indicates the sources from which it is possible method of recording the results of the qualification t 
\btain further specific information. usually by means of a form or certificate to be filled out 
I and filed with the employer As one w 
CODE REQUIREMENTS sidering the differences in application of the Tele) 
ae . ; ind specifications, two codes are exact like int 
The testing and qualifying of welding operators ar« spect to their provisions for qualifying wel erat 
ilmost always carried out for the purpose of complying — [t is therefore necessary, when seeking detailed informa 
with the require ments of a code or specification governing tion as to the types of tests require met of test 
me particular type of work on which the operator is to supervision, etc., to consult the spe p 
Assistant Technic ecretary, AMERICAN WELDING Soci! tion governing the particular type ( 
Table | 
i ype ( lé r Spe caiton an 
Velding Name pb ru Urgar {tor / f 
raft Navy Aeronautical Specification No Gas weldi1 [ la y 
PW-2a—Process for Gas Welding aluminum alloy iv \ 
Aluminum and Aluminum Alloys truded « f 
Bureau of Aeronautics Navy 
Dept 
Navy Aeronautical Specification No Gas welding of ig i 
PW-5a—Process for Gas Welding loys in w I ( \ 
Magnesium Base Alloys; Bureau fort 
of Aeronautics, Navy Dept 
Navy Aeronautical Specification No Gas welding of 
SR-43d—Process Specification for ! illoy " 8—§ 
Gas Welding of Corrosion and yp 
Heat-Resisting Alloys; Bureau of 
Aeronautics, Navy Dept 
Qualification Tests for Aircraft Weld Military a ift, a i 
ers (Steel Welding Bureau of i A 
Aeronautics, Navy Dept 
Welding Procedure for Certification Aircraft ul 
of Welders; War Dept. Air Corps soric W 
neral Standard Qualification Procedur« All types of g 1 ila Ar 
| American Welding Society ing \ 
Pr 
Qualification Tests for Gas Welders All gas wel Navy Dey Burea 
General Specifications for Inspe ' 
tion of Material, Appendix VII 
Welding, Part E, Section E-2 
| Navy Dept. 
Qualification Tests for Metal Ar: All metal are wel g J 
| Welders (General Specifications Navy Dept l 
| for Inspection of Material, Ap 
pendix VII, Welding, Part I 
Section E-1); Navy Dept 


ontractors or prospective contractor tor Nav 





tor Important Work 


be empl ved Listed 1 Table ire { I cipal 
codes and specificati containi I 
velding operators 

Each of these codes contains specif er 
ing the procedure to be followed 1 vel 


operators for work 


clude the nanner ol 


upervil 


number and types of tests required the method ol 
welding the specimens the met] thi 
specimens, (e) the test results requir 

retests in the event of initial failure é 
effectiveness of qualification, and (/) the met ot re 


qualification. In some cases the codes ] 











Table | 








Machinery Code for Arc and Gas Welding and 
Gas Cutting in Machinery Con- 
struction; American Welding So- 
ciety 

Bureau Circular No. 235—Qualifica 
tion and Requalification of Weld 
ing Operators; Bureau of Marine 
Inspection and Navigation, Dept 
of Commerce 

Rules for Building and Classing Steel 
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Marine Code for Welding and Gas 
Cutting Part D American 
Welding Society 
Rules for Fusion Welding Steam, Oil 
or Air Piping in Marine Construc 
tion; American Welding Society 





























Piping See specification 
above 

Code for Pressure Piping; American 
Standards Association 


listed 


immediately 
























Pressure 
Vessels 





A. P.-I. A. S. M. E. Code for Unfired 
Pressure Vessels for Petroleum 
Liquids and Gases; American 
Petroleum Institute and American 
Society of Mechanical Engineers 

A. S. M. E. Code for Power Boilers: 
American Society of Mechanical 
Engineers 

A.S. M. E. Code for Unfired Pressure 

Vessels; American Society of Me 

chanical Engineers 


Unfired 




































































Structural 
Bridge - 


Specifications for Welded Highway 
and Railway Bridges; American 
Welding Society 














Structural 
Buildings 





Code for Fusion Welding and Gas 
Cutting in Building Construction 
American Welding Society 

Rules covering the Specifications for 
Design, Fabrication and Inspec- 
tion of Fusion Welded Structures 
and the Qualification of Welders 
and Supervisors (New York City 

Building Code 
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Rules for Field Welding of Storag« 
ranks : 


ranks; American Welding 
ciety 

Specification on All-Welded Oil Stor 
ige Tanks; American Petroleum 
Institute 
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A. W. S. STANDARD QUALIFICATION PROCEDURE 











In 1934 the AMERICAN WELDING SOCIETY appointed a 
committee to formulate a Standard Qualification Pro 
cedure, which it was hoped would be adopted by all the 
major code-writing bodies, thereby eliminating the wide 
discrepancies then existing between the qualification 
methods of the various codes. This committee, known as 
the Committee on Standard Qualification Procedure 
completed its first report in 1936 and has since issued two 
revisions, one in 1938 and one in 1940, the present title 
being “Standard Qualification Procedure—Section | 
Manual Arc and Gas Welding of Ferrous Materials.”’ 
Part I of this report prescribes the method of qualifying 
a welding procedure and Part II prescribes the method 
of qualifying welding operators. 

Before the Committee on Standard Qualification Pro 
cedure was organized, most codes and specifications re 
quired that the tests of a welding operator include tests 
of the tensile strength and ductility of the weld. The 
committee recognized, however, that these properties 
were determined mainly by the particular procedure of 








































































































(Continued) 
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All parts of ships 


Vessels; American Bureau of Ship 
ping 
Rules for the Fusion Welding of 
Hulls and Hull Parts (A. W. § vessels 


High-pressure piping 





pressure 


Buildings 


tanks of the 
type for holding liquids at pres 
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Oil storage 


tank 
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Marine boilers and pressure vessels, 
marine piping, and hull construc 


Hulls and hull parts of merchant 


High-pressure steam, oil or air pip 
ing for marine construction 
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troleum liquids and gases 


Power boilers for stationary service 





Highway and railway bridges 


Buildings in New York City 


Ove-ground 


equip- 





American 
Engineers, 29 West 39th St., N 


American 


39th St., 
(Price 25¢ 


Navigation, Dept 


Washington, D 


Old 


Price 


Slip, 
$5.00 
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Price 25¢ 


39th St., 


Price 25¢ 


39th St., 


Price $1.00 
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Price 75¢) 


York, N. Y 
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Price 75¢ 
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Price $1.00 
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Price 25¢ 
vision of 
Texas 


New 
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Socie ty 
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American Welding Society 
New 


York, N 
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New 


York, N 


American Welding Society, 
New 
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control only of fusing the weld metal to 
and keeping the weld free from slag an 
sequently the AMERICAN WELDING SOcIETY’s Stan 


Qualification 


Procedure has specified only 


tests for the qualifyin 
revision has seen a further simplification of the test 
quirements. 

The provisions of the Standard Qualification Proc: 
have already been incorporated in many of the mor: 


portant codes, including the A. S. A. Code for Pressur 


York N 
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American Welding Society, 33 W 
New 
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Piping, the A. S. M. E. Codes for Power Boilers and | 


fired 


Pressure 
SOCIETY codes and specifications 
that most of the other coi 
Standard Qualification 


present standards. 


The supervision and conducting of qualification test 
have been made a commercial enterprise by a number oi! 
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utable organizations, including testing laboratories, 
, nsulting engineering firms and some insurance com 
anies. In most cases this supervision is exercised as part 

the shop inspection of boilers, pressure vessels, pipe lines 

ther assemblies fabricated under code regulations 

he clients of these organizations are chiefly manufac 

turers or contractors who utilize the services and facilities 

f the inspection agencies in complying with the qualifica 

v tion requirements of the various codes and specifications 

[he codes most frequently encountered in this connection 

the A. W. S. Code for Fusion Welding and Gas Cutting 

Building Construction, the A. S. A. Code for Pressure 

g and the A. S. M. E. Codes for Power Boilers and 

Unfired Pressure Vessels. Occasionally a concern will 

re an inspection agency to conduct tests of their weld 

perators, not because they are required to do so by 

code or customer's specification, but simply to pro 

a partial check on the quality of their welded work 

In such cases the tests are almost always conducted in ac- 

rdance with the A. W. S. Standard Qualification Pro 

cedure. In this connection there is one important point 
vest which deserves to be specially emphasized, namely: the 

t that a qualified welding operator has been employed is 

not, of ttself, assurance that a given job has been satisfa: 

wily welded. For such assurance it is necessary to know, 
in addition, that a qualified procedure of welding has been 
employed and that the welds themselves have been car¢ 

, illy inspected. 

Y When one of these organizations is called upon t 
certify that an operator has qualified under a certain code 
or specification, they witness the welding of the specimens 

usually at the client’s plant or on the job site in the case 
of field work), mark them for identification and witness 
the testing either in their own laboratory or on any 

\ equipment known to be accurate. If the results of the 
tests comply with the code requirements, a report or 

ertificate stating that fact is issued to the employer. In 
some cases employers have given copies of the certificates 
to the welding operators as their credential to do work on 
some specified undertaking. 

As a rule qualification tests for code work are not car 
ried out independently for the welding operator. All 

i authoritative codes require the manufacturer or contrac 
tor to be responsible for any welding work done, and some 

odes (for example, the A. S. M. E. Code for Unfired 


Pressure Vessels) specifically state that tests conducted 


by one employer do not qualify a welding operator to 
work for any other employer. This is generally inter 
preted to mean that tests conducted for the welding op 
erator will not entitle him to do work under these codes 
without making new tests under his new employer. 


+; 


REQUIREMENTS FOR GOVERNMENT EMPLOYMENT 


Welding operators employed in various branches of 
he federal government (Navy Department, War Ds 
partment, National Advisory Committee for Aeronautics, 
etc.) are selected from registers of eligibles established as 
a result of civil service examinations. These examina 
lions require no written or practical tests. Instead the 
applicants are rated on the quality and quantity of their 
experience and fitness, based on the competitors’ sworn 
statements in their applications and upon verification 
thereof. After appointment, however, the welding 
operator is given a trial period of prescribed length in 
which to pass certain qualification tests or otherwise 
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demonstrate to peritorm the 

several types of tests whi 
operator may be required 
, depending upon the 
For example, all steel welder 
ployment at a Navy Yar 


to be encountered on the particular j 
type of work in a different branch of the 
operator is required to make “‘a sa 
weld which will be checked for penetration 
size and appearance of bead 

‘ stated in the am 


Che qualifications necessary in ord 
tion are stated in the 
and differ according to the duties of tl 
Che principal requirement ts leng 
For gas welding this 
vears; for electric welding it may be two year 
times six months on vertical and overhead 
crait welding the requirement may b¢ 
sheets, tubes and rods of aluminum, copper, 


announcement ol 


welding experience 


ordinarily specified are that the applicant be 
the United States, that he be 
in sound health, that 
20 and 48 or 18 and 3 
and read English, and that he be at least 6 
and 100 pounds in weight. 

Civil service examinations for t 
operator are held from time to time as the 
Announcements thereo 
first- and second-class post offices and given | 
Applicants desiring to br 
the examinations should so advise t 
desire appointment or the Manager o 
District having jurisdiction over that 
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stored Energy Type Spot-Welding 


By G. S. MIKHALAPOV' and C. N. WEYGANDT* 


INTRODUCTION 


ONSIDERABLE interest has been lately aroused 
in the method of spot welding aluminum and its 
alloys wherein the energy necessary for the com- 

pletion of the weld is stored in certain finite quantity 
either electro-magnetically or electro-statically or a 
combination of both and released in a very brief time at 
the formation of the weld. Actually this method of weld- 
ing is probably the oldest known form of spot welding, 
the original spot-welding patent taken by Elihu Thomp 
son in the end of the last century covering this process. 
For a long time it has been regarded with disfavor be- 
cause of a number of inherent practical difficulties and 
also because of apparent lack of advantages over conven 
tional A.C. method of spot welding. 

With the advent of aluminum alloys it soon became 
apparent that the conventional A.C. method of spot 
welding was not entirely satisfactory for welding alumi- 
num alloys. However, no attempt to use stored energy 
type method of welding for welding aluminum alloys 
had been made in this country until last summer when a 
French manufacturer introduced a fully developed ma 
chine utilizing this principle and advocated for use on 
aluminum alloys 

It soon became apparent that this machine produced a 
weld which appeared to be more homogeneous and less 
porous as well as more free from fine cracks which for so 
long have been troubling conventional aluminum alloy 
spot welding. A number of reasons have been suggested 
why the new application of this old process should be 
advantageous for use on aluminum and its alloys. The 
manufacturer himself claims that his success is due to a 
combination of factors present on his machine as well as 
to the quality of the workmanship exhibited by his equip- 
ment, However, it would appear that the principal 
reason for the improvement of the weld quality produced 
by his equipment is due to the stored energy principle 
which he employs. 

A full theoretical discussion of the reasons for the 
superiority of the stored energy principle would require 
considerable space and does not rightly fall within the 
scope of this paper. The principal reason has undoubt- 
edly to do with the extremely high rate of energy genera- 
tion possible when electro-magnetic or electro-static 
charge is suddenly dissipated in the weld and the absence 
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of the cooling period present during the reversals of 
current occurring in alternating current circuits. 

A thorough understanding of the relationship betw 
the weld quality and the rate of heat generation and 
sipation in the weld will have to wait until proper 
search can be conducted and a thorough study of 
relationship between these two is made. There is u 
doubtedly an optimum value which will eventually 
universally used. The present investigation does 
attempt to fulfil the above task but is confined t 
study of practical means by which the storage and su 
den dissipation of energy can be produced and < 
trolled. 

Although the first is of the utmost importance t 
industry in so far as its primary interest is in the qualit 
of welding, it cannot be undertaken or solved without 
thorough understanding and knowledge of the seco 
Proper tools must be first studied and designed bei 
their use can be thoroughly developed. It is thus 
evitable that the first step in the better understanding 
the problem of welding aluminum will be confined to tl 
study of characteristics of the equipment with which th: 
stored energy type of welding can be performed. 


; 


+} 


Accordingly this investigation represents an attempt 
to study and present the various factors affecting th 
quantity, quality and control of the electric energy whic! 
can be stored by electro-magnetic means. 


f 


The present paper confines itself primarily to the study 
of electro-magnetic form of energy storage in so far as a 
separate investigation is being made to cover the elect: 
static energy storage field. 


SUMMARY OF CONCLUSIONS 


As a result of the present investigation the following 
general conclusions appear to be in order: 

1. The practical application of the electro-magneti 
energy storage is limited to cases where relatively small 
quantities of energy are required. The limiting factor is 
the physical bulk of iron necessary to store energy as t 
maximum amount of energy that can be practicall) 
stored in, and recovered from, an electro-magnetic circuit 
in a form suitable for welding is between two and tw 
and one-half watt seconds per pound of iron. In rout 
figures this means that a storage transformer unit capab! 
of delivering 10 kilowatt seconds at a time would conta! 
5000 Ib. of iron and approximately 1000 lb. of copper 

9 


ne 


The best method of controlling energy stored in a 
electro-magnetic circuit is by means of an electron 
switching device such as an ignition type tube and a sma! 
auxiliary capacitor. 











[he use of mechanical switches as means for re 
ring energy stored in an electro-magnetic circuit is 
\tisfactory, as it introduces possibility of weld in 
istency with tip wear, presents a serious maintenance 

problem and limits possible speed of current generation. 

Whenever a relatively small quantity of high power 
ry is desired, which can be utilized in a comparatively 
i form in so far as the duration of its peak value is 
erned the electro-magnetic storage with proper elec 
control provides a simple and inexpensive method 
elding. 
Whenever any degree of control of the duration of 
ndary current at or near its peak value is de 
t | 


i the electro-magnetic storage method should m 
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THEORY OF ELECTRO-MAGNETIC STORAGE 


The flow of electrical current through any conductor 
produces a magnetic disturbance in the immediate vicin 
ity of the conductor which is known as the electro-mag 
netic field of the current. It requires a definite quantity 

f energy to produce this disturbance, or field, and this 
energy must be expended before the current can be made 

flow. However, once expended it can be regarded as 
being stored in the field and if an attempt is made to 
liminish or stop the flow of current this stored energy will 
assert itself by attempting to maintain the flow. There 
ure no losses in this transaction, whatever is put in is re 
overed, though, naturally, no more energy can be re 
overed from the field than has been putinit. However, 
the rate at which the energy can be stored in the field, 
1 the rate at which it can be recovered from it, can be 
lely different. Thus, it is possible to store a compara 
tively large quantity of energy in a field at a low rate, or 
at low power, and then recover it or dissipate it, in a very 
brief time—that is, at comparatively high power. 

rhe above phenomena of the electro-magnetic field are 
the basis of electro-magnetic storage welding. 

rhe simplest way of producing a large electro-magneti 
field is to have direct current flowing through an induc 
tive circuit such as would be present, for instance, in a 
coil of wire. The higher the magnitude of the current, 
and the greater the actual volume of the coil as well as 
the number of its turns, the greater will be the amount 
of energy which would be stored in this field. 


Tt 
a 


wit 





(one 


e the field is established it re 


jell ‘ “ i 
than that used in overcoming the resistance e cul 
rent-carrying conductor to support this field Che 
moment the current maintaining the electro-magneti 
field is arrested the field collapse Sand the energy W 
was stored in the field is dissipated 1 mm 
otunetr 

[f a single turn of wire is provid t1 he 
collapsing field the energy of the field w ti ted 
to this turn of wire in the form of elect al « \ l 
will flow in the wire in such form as to att I ent 
the collapse t the field If the resist c 
tor 1s made comparatively low the current p1 ed ll] 
be extremely large, and in this fashion a form of welding 
transformer is obtained 

It can be seen, therefore, that a device for stor y elec 
tro-magnetic energy and suddenly discharging it ata high 
rate is provided by a welding transformer t] h which 
direct current is first made to flow a iddenly 
interrupted. The sudden arrest of the rrent flow 
produces a rapid collapse of the transformer field which 
induces a heavy current in the single secondary wind 
There is one distinct feature in a transformer used for 
such purpose which must be maintained if the ignitude 
of the energy stored is to be at all appreciabl Phi 


feature is made by the fact that tl 


which can be obtained in the collapsing electro-magnetic 


necessary 


field is equal to that which is put into this field, and cot 
sists of increasing the magnetizing force by introducing a1 
air gap or, preferably, a series of air gaps into the ir 
circuit of the transformer Phe effect of this air gap is to 
increase greatly the force necessary to establish the el 


tro-magnetic field and thus to increase the energy storag« 


capacity of the field. In addition it is also necessary t 
provide the storage type transfoyner with a higher rat 
of turns than is customary in a standard welding tral 


former. 
Apart from the above two differences the energy stot 


age transformer is similar in practically every respect to 
a conventional welding transformer and is t] 1 com 
paratively simple piece of apparatus 

However, the equipment necessary to produce and 
control the changes in the electrical current requisite for 
recovering the energy stored in the electro-magnetic field 


requires considerable study as it must 


herently difficult job. 
As stated before, it is the collapse ol 
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Fig. 1—Magnetization Curves for High Silicon Steel Cores with No Air Gap and 1.25% 
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which induces potential in any conductor passing at right 
angles to the field. If only one conducting circuit, the 
primary circuit, through which the current normally 
supporting the field is passing were present, the energy 
of the collapsing field would all be dissipated in the pri 
mary circuit, more specifically in the opening which 
started the collapse of the field. It would then be im- 
possible to interrupt the current without dissipating the 
entire energy of the field at the point of interruption in 
the form of an arc. 

If, however, a second closed conducting circuit, closely 
paralleling the first circuit, is provided, a part of the 
energy of the collapsing field can be dissipated in the 
secondary circuit in form of current. If it were possible 
to have the primary and secondary circuits occupy the 
same space, that is, were it possible for all the magnetic 
flix linking the primary, to link also the secondary, the 
entire stored energy could be transmitted to and thus 
recovered in the secondary circuit without causing an 
effort on the part of the primary current to maintain its 
own flow. Since, however, such physical coincidences 
on the part of two independent circuits are impossible 
there is always a certain amount of leakage flux linking 
one circuit but not the other which will attempt to 
maintain the flow of primary current only, and will ob 
struct its interruption. 

rhe extent of this leakage flux determines the difficulty 
of interrupting the primary current and thus indirectly 
governs the quantity of energy that can be stored in the 
field. 

The second factor affecting the difficulty of interrupt 
ing the primary current is the rate of interruption. The 
higher the rate the more rapid the voltage rise across the 
break, and consequently the higher the rate of growth of 
the secondary current. 

From a welding point of view it is usually desirable, 
especially when welding thin sheets, to produce an ex 
tremely high rate of current rise. It becomes then im 
portant to be able to interrupt the primary current not 
only with the minimum of loss but also in the minimum 
of time. In the extreme hypothetical case of zero time 
of interruption the voltage across the break becomes 
infinite. This is obviously an impossibility but it is 
indicative of the difficulties presented by the problem. 

Since it is impossible to interrupt the current in zero 
time a certain loss at the point of interruption is inevit 
able unless instead of attempting to break a flow of cur 
rent it is diverted to a kind of blind alley where it can for 
a brief period pile up on itself coming to a stop gradually 
and eventually reversing itself and flowing backward 
Such a condition exists when a path containing a con- 
denser is offered to the current as an alternate to the path 
being interrupted, as shown in Fig. 4, in which case the 
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Fig. 3—Wiring Diagram for Contactor Interruption. S Was Either 
Single Contactor or Several Contactors in Series 
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Fig. 4—Wiring Diagram for Tube Interruption. None of the T 
Auxiliary Circuits Are Shown 








current that would have been dissipated in the interrup 
tion is absorbed by the condenser in form of a charge a1 
is subsequently recovered. 


ENERGY CAPACITY OF ELECTRO-MAGNETIC FIELD 


[he discussion so far has been a generalized expla 
tion of the fundamentals involved in electro-magnet 
storage welding and is intended to give some understa: 
ing of the phenomena involved. In practical appli 
tion, however, it is necessary to be able to determing 
quantities of energy and the magnitude of current 
voltage involved, and for this reason a mathematical 
proach to the problem becomes essential. A full matl 


matical analysis of the problem involved is given sepa 


rately in the Appendix and reveals that the equati 
giving the relationship of time, current voltage and t! 


physical constants of resistance and inductance remai 


comparatively simple as long as inductance remains a 
stant and does not become a function of the current 

Unfortunately in practical cases the above conditi 
seldom exists, as in order to improve the magnetic couy 
ling between the secondary and primary circuits and d 
crease leakage flux it becomes necessary to introduce it 
into the circuit. 

This in itself would not produce a variable inducta 
were it not for the fact that in order to utilize the 1 
most efficiently it becomes frequently advisable to 
electro-magnetic fields beyond the saturation point 
iron, and thus beyond the point where inductance cea 
to be constant and becomes a function of the current 

The equations at this point become extremely comp! 
cated and an exact solution is practical only by means 
mechanical or electrical differential analyzer In pra 
tice, however, a number of approximations can be m 
and a fairly accurate set of formulas can be derived, s 
as given by equations 46, 47 and 48 of Appendix. 

A very good graphical method can be used to det 
mine the energy capacity of any electro-magnetic 
containing iron or other material of variable perm: 
bility. This method has considerable practical us¢ 
is, therefore, given below in some detail as follows: 

Figure 1 shows a magnetization curve for high sili 
grade of electric steel plotted as density in gausses 
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Fig. 5—Method of Obtaining Saturation Factor 
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Fig. 6—The Relation Between the Peaks Secondary Current and the 
Primary Current for a Specific Circuit F (See Table 2) Showing the Effect 
of Saturation of the Core 


lines per square centimeter against oersteds or gilberts 


per linear centimeter. Curve 1 represents a closed iron 
path without any air gap. The magnetic energy con 
tained in a cc. of iron in that circuit at any flux density, B, 
> a? foe 
W = HdB watt-seconds 


i 
. 


[his expression is given by the area OBA \ further 
increase in flux density from B to B’ will increase the 
energy per cc. by area BAA’B’ for a total of OB’A’. 


hese two areas when measured give values of 0.0023 
watt-second and 0.0073 watt-second, respectively. To 


get the total energy stored in the iron these quantities 
must be multiplied by a total volume in cc. of the trans 
former core 

It will be seen that by increasing the magnetizing force 
irom 160 gilberts per centimeter to 400 gilberts per centi 
meter or approximately 150%, an increase of energy of 
approximately 200% is accomplished. 

li, however, we increase the magnetizing force still 
lurther from 400 gilberts per centimeter to 800 gilberts 
per centimeter or an additional 100%, the additional 
area gives an energy increase of only 0.00275 watt-second 
or 38% increase. 





rhere is thus a definite limitation to the amount of 
energy that can be stored in an iron circuit by increasing 
the magnetizing force 

A closed iron circuit as shown by Curve does not, 
however, represent the most efficient way of utilizing 
electro-magnetic storage capacity. A brief inspection 
of the curve reveals that area OBA or OB'A’ could be 
greatly increased if points AO or A’O were connected by 


a straight line instead of acurve. At present there i 
metal possessing such linear magnetizing characteris 
tics; however, some approximation of it can be made by 
judicious introduction of an air gap or a series of air gaps 
into the magnetic circuit An approximate magnetiza 
tion curve for any magnetic circuit containing an air gap 
can be found by means of the following equati 


H Bm + Hes ” 


where 
length of air gap 
m , 
length of mag. circuit 
Hex Mag. force necessary to produce density B 


iron 


provided the length of any single air gap is smal 
pared to its cross section. Curves 2 and 3 are magnet 
ing curves ior iron circuits containing air gap Yn al 
3.55%, respectively, of their lengt 

Referring to Curve 2 area OA,B, corresponding to the 
same magnetizing force as area OAB now gives a unit 
energy of 0.0077 watt-second per cc. as compared to the 
original 0.0023 watt-second per cc., of 
191%. Comparing areas OA’, to B 
have an increase of 189% from 0.0073 watt-second per 
ce. to 0.021 watt-second per cx 


, 
ns 
>» 

} 


With a still greater increase tm alt ip even greater 
quantities of energy can be stored per unit volume pr 
vided greater magnetizing force is used For instance 
both areas OA2B. and OA".B’s on Curve 3 are actually 


smaller than OA,B,; and OA’",B’;, respectively, and it is 
not until point A” is reached that an appreciable increas 
in energy is reached 

Since the unit energy of magnetic circuit appears to n 
crease consistently with the simultaneous increase of au 
gap and magnetizing force, it would appear that the prox 
ess could be continued indefinitely, or at least until the 


entire iron part of the circuit is replaced | ur. How 
ever, at that point most of the useful: f the magneti 
storage method would disappear as t 

necessary would assume the ime n 


ventional A.C weldet 
In practice, however, the maximun 


limited by the allowable voltage rise act the circuit 
opening switch, that is, by the difhicul ect tl t 

ruption at high values of magnetizatio1 \s explaine 
later the maximum field intensity which at t time ap 
pears practical based both on the theoretical calculati 

and experiments conducted in this investigati ibout 
SOO 1000 gilberts per centimeter or, 1 , ( Vv) 


ampere turns per inch of iron circuit 


Table | 


Air Gap Mag. Force H Energy Mag. Force H Energy Mag. | 
ie 160 GL. /Cm 0.0023 W.-S./C 400 G1./Cm 07 W.-S./¢ 800 G1./¢ 
1% of total length : 0.0077 0.021 
5, “ , ™ 0.0031 0.019 
5%, « “ ‘ 0.0027 179 
— ‘ vs 0.0026 0.0159 
0% “ “ " 0.0023 1.0142 
000%“ « ‘ “ 0.0020 0.01 
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It will be seen from Table 1 that the maximum possible 
energy storage at 800 gilberts per centimeter is 0.046 
watt-second per cc. or 2.7 watt-seconds per pound of iron 
used. In practical design a slightly lower figure should 
be used to prov ide for the losses incurred in recovering 
the energy from the electro-magnetic field. 
will vary depending on the method of recovery and de 
sign from 10 to 25%, and a conservative figure appears to 
be between 2.0 and 2.5 watt-seconds per pound of iron 
used. 


‘T hese l sses 


FACTORS LIMITING CAPACITY AND RATE OF 
CURRENT CHANGE 
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Equation (52) shows that the primary current 


made up of two terms, which die at rates dependent 
a, and ae, respectively. Equation (14) in the Appe: : 


shows that the secondary current builds up at a 























ae : dependent mostly on a» and dies out at a rate wy é i 
Cheoretically an unlimited amount of energy could be , , oh lic * : 
, Aiceegs at te ie depends mostly on a. Therefore let us analyze the ¢ 
stored in any electro-magnetic circuit simply by increas-_, ager . F rae : 
a, 4 — eg) havior of a and a, when various circuit parameters 
ing the field intensity of the circuit. In practice, how- 1 Ral oe Cont nf aN 
: = , ’ ee are changed Table 3 shows the effect of carrying son 
ever, the maximum field intensity is limited by the diffi- mee 
: ae ; hee these parameters to the limit. 
culties encountered with the interruption of the primary 
circuit at high field intensity and to some extent by the Table 3 . 
economic limitations of providing a source of high-amper 2-0 L'i7-o n>! ‘> _— 
age direct current. Let us consider the extent of the volt- R R 
age surge and its implications in the two methods of cur ! alee ' 
rent interruption. R 
(a) Durect Interruption by Means of a Switch ssi ’ . 
- e : 
Equation 15 (see Appendix) gives the maximum volt- 1 Ri — ky» ; 
age across the switch at an instant of interruption as equal Ri + Ran ¥ 
to the D.C. voltage of the circuit times the ratio of the I | Sin toni the tabl ~ 
. : " . ° . ¢ Ss 1e Vo > ts P Ost < 
resistance across this switch to the resistance of the pri- r rye ye bitic ’ ~~ “¢ od ; : 
Leestt of , Thi roache r > qui ‘S il » le é ‘olum 
mary circuit of the transformer. This voltage will pro- PrO@cuec DY Ee qu ee ae See ee Ce 
ve ae “phils a . ear the quantities at the head of the columns approach 
ceed to decay in direct proportion to the primary current a ..ghee~ : 
ia iene et ghee el . limits indicated 
rhe variation of the primary current is given by equation , ; P 
13 (see Appendix) which may be rewritten By substituting these limiting values in equation 
: und (52) the following general conclusions ma’ 
? } ‘ rt . 
(t& a (4A) <7 Ot, WA) 7 Mt} (52) drawn 
= ths \ ' 52 ; 
Lt Fe ar WV J |. Increasing the reluctance (proportional to ; 
’ of the iron core increases the rate of decreass 
where . 
Timary curre alk 0 le rate O crease an 
y current and both the rate of incr 
crease of secondary current ‘ 
. Xe 2. As m increases the rate of decrease of the pri 
{ ° ‘ 
ae current increases but only from that corresponding " 
R,/2Le to that corresponding to R:/Leo (see Fig. 9 
and a; and ay are given by equations 19 and 20. es " a. sence ee a nop aa : ne e -" a ; 
Rascal aH “tl! rent decreases, bu lis is offset by the fact tha 
Considering that 1, n*L’,, Le = L’; + Le and a 
' . magnitude of the secondary current increases dir 
nL. with z. In practice » is usually so large that a» is n 
20 
eT © (see Appendix), (54) equal Rs/Lep. 
— 3. In view of the last statement the rate of decré 
A, a and a, can be expressed as follows: of the primary nt wee nearly directly proportion ; 
the secondary resistance and inversely proportional! 
A RL.-R nl the sum of the secondary loop and leakage inducta1 
> —_————— $F SSS iid tL. Even by increasing the resistance to infinity 
a /FL.-R.r*L‘) 5D \2 Oo) ble ake the mary Cc n 
c \ , RR. nit’) impossible to make the primary current decrease 
2 i r 1 
2 rate faster than that corresponding to R2/Lo. This 1s 
a. 
rl< 7a |e 
Sp /0000 t 7A 
4/00 - 10,000 
| 
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Fig. 7—Contactor Interruption, No Air Gap 
@) Oscillogram tor set-up A 


Calculated current 


econdary current is almost as large when the primary current is established as when it nterrupted 


Note that w 
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b 
nother way of saying that no switch can be designed Phe differenc 
that will instantly interrupt a d.-c. circuit if the induct nounced when ? 
nee 18 not zero. 7m increases he we' 


° 1s . ——— 
Interrut lion by Means of a Sertes of Switches 


Considering the effect of the secondary current when primary current 
series of increasing resistances are introduced into the that the magnitude of 
primary circuit, equation (21) can be written importance in its effect 


From the abov 


-_ [ Al pt. --&,t ° : at ‘ x if (58) duced o1 the basis 





the primary circuit, in 


gressive insertio! 


Comparing above equation with equation (52) we not 
that the only difference between them is the addition of ™4TY circu 


term Analyzing the 
clear that the eff 

LORL (gS y-Met) 59 sum of two ex] 

nearly the in 

which represents the influence of a secondary current on resistance as sh¢ 

the primary current. . served from th 
Since a2 is always greater than a in equation 59 the rapid at the begi! 
elect of the secondary current is always to decrease the can be concluded 
rate of decay of the primary current. mary current w 
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Fig. 9—Calculated Currents and Voltages Corresponding to Fig. 8 (6) 

These Curves Were Calculated by Means of Equations 21 and 22, Assum- 

ing R, Was Inserted in Three Steps, 0.04, 0.4 and 0.56 Ohm at Times 
0.01, 0.016 and 0.019 Second, Respectively 


tained to the end. This condition is approached by suc 
cessive insertions of resistances as shown on Fig. 9 (6) 
and is represented approximately by tangent MT on 
Fig. 9 (a). 

Referring to Fig. 9 (a) the time O7 represents thus the 
absolute minimum time of interruption that can be ac- 
complished on the particular circuit shown under ideal, 
practical conditions. Actually the minimum time is also 
contingent on the ability of the switch to withstand the 
rapid voltage rise across the switch opening without 
breakdown, as the breakdown means a reduction of the 
circuit resistance and return to the original rate of decay. 

Thus, the higher the voltage that can be safely main 
tained across the switch the closer the approach to the 
minimum interrupting time. Since in actual practice 
the maximum voltage that can be maintained across the 
opening contacts of a commercial switch is limited to a 
few hundred volts the minimum practical interrupting 
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time at present would appear to be two or three tim: 

of the theoretical minimum. 
The maximum field intensity practical with this method st 

is limited, first, by the permissible magnitude of th, fort 

primary current, and, second, by the physical limit : 

of placing more than a certain number of turns pet 

length of core while still maintaining proper copper 

section for the necessary current. 





A further limitatio; $ 
is made by the fact that the arc blow-outs which for 

basis of all present magnetic switches require 

minimum current for effective operation as demonstrated 

on Fig. 11. : 


c) Tube-Capacitor Interruption 


In case of tube-capacitor interruption the only lin 
to the rate of interruption of the primary current, ai 
hence to the rate of rise of the secondary current, is th Q 
permissible magnitude of the voltage rise. 

From equation 42 


we can deduce as follows: 


l. The surge voltage is approximately directly | 
portional to the square root of the equivalent inducta: 
and inversely proportional to the square root of 
capacitance. 

2. The surge voltage is directly proportional to t 
turn ratio. 

3. The surge voltage is inversely dependent on b 
secondary and primary resistances, though for most pract 
cal circuits the effect of the resistances is small. 

4. The surge voltage is,directly proportional t 
primary current. 

Since all electronic tubes of the type suitable for 
work have definite limitations in both current-carryu 
and maximum surge voltage capacities, the magnet 
field intensity is even more strictly limited than in t 
first case. However, since very much higher volta 
are permissible than with the magnetic switch operat 
about the same field intensity can be used without 
creasing necessary capacitance beyond a few microfarad 

In conclusion let us examine the effect of energy cay 
ity on the ease of interruption of the primary curre1 

For any definite magnetic field intensity the ener; 
capacity is given by the volume of iron in the core. 
increased volume increases both 1; and Ll» by incre 
the ratio of cross-section area of the core to its 
length in equation. . 


t 


; 


and the only net effect is to change the relatiot 
L’, Leo in equation 54. Therefore, in the first cas 
increase in energy capacity has practically no effect 
the rate of primary current decay and, therefore, 01 
ease of primary current interruption. In the second 
however, increase of L’; over 2 tends to increase slig! 
the value of L, as can be seen from equation 54. Inj 
tical application the increase is very small as L’; is alv Fi 
considerably greater than / 2. 

It will, therefore, be seen that the results obtained \ 
a small capacity transformer are comparable in 
respect, except the magnitude of the secondary curt 
to those obtained on the large capacity transfor! 
In other words the magnitude of the secondary loop 
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capacity. 


nitude of the magnetizing force determine 
pera characteristics except the magnitude of the 
thod lary current which is also dependent on the trans 








stinction should be made between the intensity of 
field and the total magnetomotive force neces- 
. : produce the desired intensity. While the forme 
i not exceed the SOO-1000 gilberts per centimeter 
| n/a 10a 
1500 ry" ‘ 
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ig. 10—Contactor Interruption, Effect of Different Contact 
ments 
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hgure used in this investigation the latter iy be 

much as double the force used in expet 

former, to compensate for the increase in length of the 

magnetic circuit which would have rst 
ncreast the olume I i \ 


PRACTICAL MEANS OF RECOVERING ENERGY 
STORED IN AN ELECTRO-MAGNETIC FIELD 


I practi il ipplic it { ele t toragt 
principle the most difficult and funda t problem 
encountered is the proper interruption of the electrical 
current necessary for recovering the energy stored in the 
field. Since it is impossible to interrupt the current 
zero time, certain means must be employed to reduce it 
gradually, yet in the shortest possible ti ind with 


greatest uniformity between subsequent perati 
Che uniformity of operation is 
variation would result in variation of the s lary cur 
rent and, therefore, in the quality of the we 

he most direct way of interrupting any current is by 
pening the circuit mechanically and thus interposing 
the resistance of an air gap in the path of the current 
DINCce 


VeTy ¢ Cl la i ill) 


separation of any two mechanical parts must per 


force be gradual, arcing will result, and unless pr ion 
is made to snuff out the are promptly a great deal of avail 
able energy will be dissipated in the ar A 1 hanical 
switch designed to operate at extremely high speed and 
equipped with powerful blow-outs appears to give very 
good results in so far as time of operatior concerned, 
provided the electrical characteristics permit eflective 
use of blow-outs, and provided a number of switches in 
series arranged to open in quick succee ur d 


In this case the arc or arcs act as a rapidly increasing 
resistance inserted into the circuit which 1 
rent to zero with rapidity based on the se dary indus 


tance of the circuits as explained in the preceding secti 
Some very short interrupting times have been produced 
in this manner, as shown in Figs. 10a ar é In tl 
case four high-speed welding contactor ted t 
perate in succession within 0.002 se 
produce complete interruption 1 
It is quite possible that, by the use of sp« t 
horter time of interruption can be obta 

\. B. Hendricks, Jr., and 5. 5. Maunder in a esti 
gation conducted several years ago (page 241, Generali 
Electric Revie April 1930) report speed of tior 
of 0.002 second with the use of a speci ructed 


toggle-type high-speed switch Howse it 
used by them had little leakage induct t 


easy to interrupt (the current decay be 
is den trated by Fi d 
All CK | il cur t tert pt t 
1 problem of int ircl whi iftes f er 
I opel il m lamage the ti} { ‘ ter 
fering with the operat { the swit 
the « tancy of the weld | I 
ind reduce the maint ce of t thet 
method wher the 1 ta f { 
tially replaced with that 1 re I i 
This method, the ections for \ 
By is th ev ictually ed at é 
Une ly make the electr 
ing equipment \ the market ear 1 
reduce the bur f the tips a 
tenance problem, 1 this is a 
sacrifice of the tim rrupt 
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of arcing appears to be if anything longer than the direct 
method, as seen on Figs. 10 (0) and (c). | It is also prob 
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Fig. 12—Tube Interruption, Effect of Varying Primary Current and 
Value of Capacitance 
(@ rt-up E, primary current 44 amperes, capacitance 27 
(b) Set-up E, primary current 30 amperes, capacitance 27 mid 
(c) Set-up E, primary current 30 amperes, capacitance 54 mid 
220-volt source in all cases 
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able that slightly more energy is lost in this metho 
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in the direct method. 

rhe insertion of resistance method has one othe 
vantage in that it does not require the use of high-s; 
precision contactors which are necessary for effectiv . 
direct interruption of current. 

Either of the above two methods involves arcing and 
eventual burning and pitting of contacts with resulting 5 
uncertainty of operation and maintenance difficulti t 

It has been long customary to introduce parallel! 
densers across the arcing points to reduce the extent 


arcing. Ihe effect of the condenser is to reduce t ene 
voltage across the separating points to zero at the instar the 
of separation. Unless the condenser is extremely larg los 
it becomes fully charged in a very brief time and the volt ani 
age across the opening rapidly builds up to the point eac 
where, in most mechanical switches, the separation of t mu 
contacts which took place while the voltage was still | 
is insufficient to prevent arcing over at higher volta col 
Accordingly the use of condensers on ordinary mecha pr. 
switches does not usually eliminate arcing to an) ti 
extent. trt 
It is the comparatively slow speed of operation of at iS 
mechanical switch which causes it to fail to make us thi 
the temporary reduction of voltage produced by the co! 
denser. Figures 8 (e) and (f) show the effect, or, better t 
lack of effect, of introducing an appreciable condenser pt 
either across the switch or across the storage transformer wi 
with the interruption being done by a mechanical switc! Set 
If, however, a mechanical switch is replaced by an elk su 


tronic device capable of changing from current condu 
ing to non-conducting state, within 0.0001 second or less 
very satisfactory results can be obtained even with tl 
use of a comparatively small condenser, as can b 

on Figs. 12, 13 and 14. 

The speed of interruption and consequently ol 
rise of the secondary current is limited only by the mag! 
tude of the permissible voltage surge in the primary 
cuit at the instant of interruption, which can be govern 
to some extent by the size of the capacitor used. 

It can be clearly seen from the oscillograms obtain 
this investigation that even with leakage inductan 
used which was equivalent to that of a secondary | 
about as large as any of the loops now used on weldi 
machines, comparatively small condensers up to 2: 
or 30 mf are sufficient to produce very satisfactory 
sults both in so far as speed of rise is concerned and 
stancy of operation. 

Although it is true that depending on the ele 
characteristics of the transformer a varying amount 
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the } energy stored in the field is lost in the primary side while 
! the primary current flows in and out of the condenser this 
rg — loss can be made comparatively small, that is, 10 to 20% 


and what is more it can be made exactly the same at 
each operation so that the constancy of operation is 
much better than with the use of a mechanical switch. 
[The absence of all mechanical operating parts and 
g complete absence of all arcing reduce maintenance to 
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Fig 13——-Tube Interruption, Effect of Varying Primary Surrent and 
Capacitance in Parallel with Transformer 
a et-up F, primar spaciter 
mary rrent 80 ame apacitar 
5 rent ) ame spacite 
excellent method of not only securing an exponential 
decay but also of controlling the rate of the decay as 


shown on Fig. 15. 


It must be remembered, however, that none of the 
above methods provides an easy or practical way of 
controlling the duration of the secondary it or 


current 
near its peak values. In fact, the only way this can be 
accomplished is by increasing the condenser s¢ 


hundred times, and if this is done the chief advantage of 


























practically nothing. Accordingly, this method appears _ the electro-magnetic storage method disappears and the 
irge to be eminently satisfactory and quite practical. It is electro-static method might be used just as well 
true that a sinusoidal rather than an exponential wave 
ul is produced. There is no indication now available that 
this constitutes a disadvantage from the welding point EXPERIMENTAL RESULTS 
[ view. However, it is a comparatively simple matter 
ter to change decay of the current from sinusoidal to ex In the course of the investigation leading to this paper 
ser ponential by inserting a suitable resistance in parallel a large number of oscillograms were taken, a few of 
me with the tube. This decreases the peak value of the which are presented her 
tch secondary current and increases the losses but, whet In some cases calculated curves ha een plotted 
le suitable compensations for this are made, provides an for comparison with the experimental r 
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Fig. 14—Tube Interruption 
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iv 4% ait gar Je lo turn ratio 890, 112-volt source, 48 amperes primary td. capacita 6 vas 
tained from this os >aram 


STORED ENERGY 








SPOT WELDERS 


Table 2 











A B C 
No 1.29% 0.7% 
AirGap Air Gap Air Gap 
Short Short Short 
Set-up Loop Loop Loop 
Turn ratio 0) Rt) RO 
R, ohms ).451 0.835 0.722 
L, henrys 00182 ).00158 0.00158 
R’; ohms 0.04: ) 04 0.04 
R, microhms $52 125 125 
L, henrys 0.483 0.00875 0.0113 
Li. millihenrys 16.1 ).109 0.142 
lL, millihenrys 0.540 0.00167 0.00206 
Lo» millihenrys 0.000203 0.000302 0.000288 
w/e 
kK ag Sa 
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Fig. 15—Tube Interruption, Effect of Resistance in Parallel with Tube 
(R; in Fig. 4) 


R:A 46 


(a) Set-up F ohms 
(b) Set-up F, Rs = 230 ohms 
230-volt source, 80 amperes primary current, capacitance 17.4 mfd. The 
should be compared with Fig. 13 (b), whict the corresponding curve for R 


On all the oscillograms the trace marked A is the 
secondary or welding current, that marked B is the 
voltage across the switch or tube as the case may be, 


and that marked C the primary current. 

Table 2 is a list of the various circuit constants for all 
the set-ups for which oscillograms are given. 

Set-up A was a conventional transformer having a 
three-legged core with a 60-turn primary and a 2-turn 
secondary. All other set-ups were made a three 
legged core having air gaps between both ends of the 
legs and the connecting yokes. The air gap was varied 
by increasing the gap between the top of the legs and the 
upper yoke. Air gap is measured in per cent of the total 
length of the magnetic path. On this basis a 0.7% air 
gap corresponds to the top yoke in contact with the legs, 
and a 6% air gap corresponds to removing the yoke 
entirely. 

Two lengths of the secondary loop, corresponding to 
the jaws and electrodes of an actual welding transformer, 
were used. The “short loop’’ was approximately a U- 
shaped piece of 3 inch x '/s inch copper 10 inches long 
and 5 inches wide. The “long loop’’ was similar except 
that it was 40 inches long. 

Turn ratios were varied by using different primary 
coils. The secondary was always a single turn. For 
set-ups involving 80 and 890 turn primarys the secondary 
turn was wound on the outside of the primary. For 
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other set-ups the primary coils were made in thre: 


tions and the secondary made of two loops in paz 
sandwiched 


between the 


primary sectior Phi 


1S. 


struction reduces the secondary leakage flux. 
In the case of tube interruption the capacitance 


usually in two places (see Fig. 4 


However, sinc 


internal resistance and inductance of the source wer 
small, it was found that for most purposes the two capaci 
tors could be considered as though they were both i 
parallel across the transformer. 


li 


1 this part of the 


APPENDIX I 


CALCULATION OF WELDING CURRENTS 


" 
pa 


per a complete mathemati 


analysis of the behavior of electro magnetic stored e1 


welding circuits will be given. 


First formulas wi 


developed for the various circuits in which all th 
sistances, inductances and tapacitances are assum: 


‘ have constant values. 


T 


‘hese formulas turn out 


too complicated to have much practical value, so sim 
fying assumptions will be introduced and new simp! 


expressions derived. 


An 


1ethod will then be introdu 


for adjusting the values of the inductances to a 
for the effects of saturation of the iron core of the tra 


former. 


The 


accuracy ¢ 


f resulting formulas will 


tested by comparing calculated curves with oscillograr 
obtained experimentally. 
Ihe following symbols will be used (see Fig. 3 


y 
Ly i 


9 


voltage of direc 


R', + R, = tot 


resistance of tr: 


in ohms. 
resistance acros 
total secondary 


cludes the resistance of the weld. 
total primary self-inductance in henrys 


total secondary 
mutual 
symbols are 


ductance, that is, the 
be used when the flux density in the « 


low. 
Ly», = similar 
conditions. 
leakage induct: 


loop in henry 


saturation fact 

effective valuc 
the apparent 
measured wit 
secondary sh 
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induct: 


t current source. 
al primary resistance it 
unsformer primary and 


Ss switch in ohms. 
resistance in ohms. T! 


self-inductance in henry 
ance in henrys. The 
the unsaturated values 
values which sl 


inductances under satu 
ance of secondary and out 
i 

of resistance in ohms. (1 


resistance of the transf 
h a. c. from the primary 
ort-circuited. 
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effective value of reactance in ohms. This is 
the apparent reactance of the transformer 
measured from the primary side, secondary 
short-circuited. 





" 
*@ 


af. 
frequency of a. c. used for measurement. 
turn ratio of transformer. 

primary current at time ¢. 

secondary current at time f¢. 

voltage across switch at time /. 


inductance corresponding to A 


e 


<08 Certain other symbols defined in terms of the above 
uantities will be introduced as needed. 
Nerina n of Con plete Formulas 
[he following differential equations apply to the cit 
it of Fig. 3 after switch S opens. 


+ 





ad on di, _ dis 

UJ - V.. + L L, + Lat = dt i 
wer . 
h is O ° * L aa ‘Ri, 4 at : 


» 
°C 
[hese equations may be solved by the method of 
Placian transforms and the following expressions 

1 for the transforms of the primary and secondary 


rents 
on 
bh? «ff rye Ii 
2 2 - b Vv - - 
5 = lon = 
Yr) + r + i 5 
J JU2D JU; lig 
2 . > iV 
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Cr o Ng = ‘ 
e lal ft &) 
che Lie) 
[he actual currents may be found from these tra: 
rms by means of an expansion theorem. 
We will now consider some special cases. 
Case I. No capacitor, S suddenly opened: 
= \ 2 [— 
uh V.(O) =~ 
PD 
~~ R = 00 
L - LE l )=() 
C L,{O) 6) 
‘his corresponds to sudden complete interruption 
primary current. 
T 5 
a 2 - ' 
* “RiL.p-+R.) 








> time function corresponding to this 


Complete interruption of the circui 


appear across the switch. 


No Capacitor, 


lo compute currents 
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In both of these expressions R,, a, d 
be calculated for the value of 
and 2,;(0) and 2.(0) are the values of 7,(¢) and 2(t) at the 
beginning of the interval. During each interval ¢t should 
be taken equal zero at the beginning of the interval. 
The voltage increase at the beginning of each interval 
is the product of the increase in resistance and the cur 
rent flowing at the beginning of the interval. 

Case IV. Capacitor present, S suddenly opened 


» Cy 


» a and a 
R, during the interval 
s b 


must 


Re. = 20 R = R. 


V.(Q)=-E 





p EfPLLl) pREARL)R |, 
FP [(L.L.-Li)(p’*3Cp*-3C,p+C,}] - 


i ot] 
T E| pu L. saad ( 4 
“ pm ft ft #\le3. ~ 3 ar 4 | abs 
RI(LL,-L4)(p=3C.p*3Cp-C) 


The time functions corresponding to these transforms 


will be of a different nature according as the roots of the 


cubic equation in the denominator are all real or one 


real and two complex. Let us consider the latter case 
first. 
Case I1Va. Roots 
D, =~ 
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| 2). Rb | 





Ef p Lt 


_ jL—2 ol. —_—__—___—— 26) 
PLL A-LiKp-Oc |p -Oa) a J 
[he time function corresponding to J; is 
. 9 7” 
‘ 
x x 
~ =! ; f aS 
2) 
a Oo if 
V, ) 
29 
A i (J i I 


lfc, > CG 
found as 


» conveniently 
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6h *OC,-C,) 
Case IVb. Roots 
:~ OC, 


The transforms will be the same as Case 
that the cubic in the denominators will be 
(p + a)(p + a2) (p + a 


f 


The time functions will then be: 
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Simplification of Formulas 


T 
A 


\ 


With the exception of Case I the preceding formu! 
are too complicated to be of much practical value, 
that it is desirable to simplify them. 
that approximately: 


If, in addition, R 





To do this 


=) = ee P 
[ 
| L é 
\ c¢ 
primary current when S opens 








, is much greater than L,, say 
LOOOL,, then the secondarv current for Case II be 
— / x,t ~x,T 
= 2 Xs \é = € ) 
=| (0)- . a 
S Fre* Fry) } — 4 2 
Xe 
where = = 
o. aa 7 
L_(Pe+h 
od be. +H. 
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Similarly if we assume that: 
Ce. = oa 
C.« C, 
(x,-,) « W, 


tion (28) becomes: 


. . 2f -a%l _-ol ] 
/ 2 2 4 
L(t)» “O*| € -€ COS 


‘ 


and (29) becomes 





ro Ye 14) 
Oa SP, or Se 


; 


If equation (44) is derived from (31) the first value of 
» is obtained. However, equations (44) and (43) may 
ilso be derived approximately as the damping constant 
and frequency obtained when a voltage is applied to a 
series circuit made up of a capacitor in series with an 
nductor having the equivalent resistance and inductance 
f the transformer. The latter method gives the second 
value for a. Since both are approximate, the true value 
is probably in between. Experiment shows that a» 
R,/2L, is closer to being correct, and that value was 
used in the curves plotted in this paper. Figures 7, 9 
and 13d show curves plotted from equations 10, 38, 41 and 

compared with oscillograms determined experimen 
tally. 


D > | 


Adjusting Inductance Values for Saturation 


The constants L;, Ll. and Ly used in the preceding 
expression are in reality not constants but vary with the 
flux in the iron core of the transformer and in consequence 
vary with the current in the primary. Let the subscript 

be used to signify the ‘“‘saturated’’ value of any in 
ductance. 

Let us make the following assumptions 


bin 


Primary leakage reactance is negligible 
») Secondary leakage reactance is a constant inde 
pendent of saturation. 
Che equivalent resistance and inductance Kk, and 
LL, are independent of saturation. 


Repairing a Pulp-Beater 
Drum 


By H. B. GILSON" 


N THE maintenance of pulp-beater drums, replac« 
ment of broken blades can be considerably facilitated 
and speeded by use of the oxyacetylene flam« By 

llowing the procedures outlined here, the maintenance 


* The Linde Air Products Co., Milwaukee, Wi 
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Based on these assumptions we may writ 


=, (* rt 

x a —_ ¥ 

Las KTT S 
where & is a constant less than unity k can be deter 
mined as follows from a magnetization curve of the iron 
core (see Fig. 5 Draw a line OB corresponding to a 


primary magnetizing force of OC ampere-turns Draw 
a line OA tangent to the lower part of the magnetizatior 
curve Then 

slope of OB 

slope of OA 

his value of k corresponds to a magnetization of OC 

ampere turns here may be some question as to why 
the slope of OB was used instead of the tangent at the 
point B. However, the value of inductance to be used 
should be some kind of an average corresponding to that 
of the tangent to the curve when 1 0 and when 
equals its maximum value. The slope of OB fulfils this 
condition, and calculations based on the ilue of Rk 
obtained agree well with experimental valu can 
be determined from an open circuit test of the tra 
former at a low value of magnetizatio1 can be 
determined from a short circuit test as follow 


where X, is short circuit reactance of the transformer at 


a Irequency /}. 
From (47) when k& ’ 


Lins —_ in 


Lies |+ pps 


Figure 6 shows the variation of peak val f si dary 
current with primary current for a typical welding trai 
former The solid line was calculated by obtaining the 
maximum values of current as given by equation (4 
using inductances calculated from I 
circles are experimentally determi! 


l ¢ ‘ 7 ’ rr | ‘ , 
l Ww ‘ Dal 


department of one paper mil 
lar operation in approximately hali the time pr 
required. In addition to the usual economies resulti 
from a speedier repair, the high degree ntrol provid 
by the improved method almost complet eliminate 
the possibility of damage to the cast-iron spiders w 


support the blade 5, and pt rmits the nece I repa 


| ] 1 


be made without dismantling the machine 


CONSTRUCTION OF DRUM 


The beater drums at this mill are each nustructed of 
four equally spaced cast-iron spiders measuring 64 inches 








Positioning Holes Steel Blode Positioning Slot 
( I" diam) (i thick} 
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Cut damaged blades and remove sections in order shown 





Steps in Removol of Blade Section - End Spider 
Front View Side View 














SOOO. Bobbitt 
Spider 
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() Blade iin Place 























Spider : 

s ’ lug ~ } 
Sete cs SET] | 
MER Bet a - Bae Bi a 
Blade \ \ 


- Spi der 
=| lug 
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eee ti a a 
Sent / 
(3) Blade Removed 
Note: Slots extend completely ecross taces of 
intermediate spiders but blades are 
removed iff same monner. 











Damaged Blades Are Cut and Removed in Four Sections by Melting 
and Scraping Out the Babbitt and Then Prying Them Off the Lugs of the 
Cast-Iron Spiders 


Arc-Welded Steel Found 
Most Economical in Re- 
constructing Damaged 
Bridge Pier 


HE upper West 3rd Street bridge over Cuyahoga 

River was built in 1883 by The C. H. Strong Com 

pany and The King Bridge and Manufacturing 
Company. 

The original bridge consisted of a substructure of stone 
masonry and a superstructure of iron. The original 
substructure cost $17,973.99. The original superstruc 
ture cost $13,991.75. 

° Data and illustrations from award study submitted to The James | 
Lincoln Arc Welding Foundation by John M. Heffelfinger and H. T. Borton, 


bridge engineer and assistant bridge engineer, respectively, City of Cleveland 
Ohio In its $200,000 Industrial Progress Award Program, which cioses 


June 1, 1942, the Foundation is offering 458 awards from $100 to $13,700, for 
reports of advances and improvements made by application of arc welding in 


design, manufacture, fabrication, construction and maintenance 





in diameter. Each drum is equipped with 66 steel | 
2 inch thick, 5'/2 inches wide and 54 inches long 


shown in the sketch, slots in the blades fit over lugs o: 


outer rims of the spiders and the blades are secured in place 


by babbitt of a high-antimony composition. Breaka 
blade sections, caused by striking stones, pieces of 
or other foreign objects during operation of the bea 
unbalances the drum and the efficiency of the unit 
seriously affected. When this occurs, the broken b! 
must be removed and replaced with new ones. 


BLADE REMOVAL 


As the first step in their removal, damaged blad 
each cut into four parts with an oxyacetylene cut 
blowpipe. As shown in the sketch, the two end cut 
tend across the blade at an angle of approximately 


while the third cut is located squarely across the cent 


All cuts are made midway between adjacent spiders 

When cutting is completed, the flame of a wel 
blowpipe is applied on the underside of the blad 
babbitt deposit which locks the blade to the lug ar 
of the spide r. Since the heated babbitt becomes soft 
will not run, it is dug out of the spider slot with th 
of a steel bar. A number of these bars are used 
becomes too hot to handle, t 
a pail of water for cooling and takes up another 

Heat, which remains in the rim of the spider aft 
melted babbitt is scraped out of the slot, facilitate 
prying of the blade section off the lug and subs 
withdrawal of the part from the slot. Heating and 1 
ing of the babbitt is confined to a single spider unt 
blade sections are removed. Operating in this 
permits more efficient distribution of the heat than w 
be possble if the operator were to attempt removl! 
entire blade. The latter procedure, of course, w 
necessitate heating all four spiders and, unless ext 
care were taken, might result in cracking of the cast 

Blade sections are removed in the order shown 
sketch, starting at one end of the drum. When all | 
been removed from this spider, the operator carries 01 
second stage of the work at the opposite end of th: 
Che two center sections are then removed, progr: 
working one spider at a time 


le Ope rator sets it a 


Che total over-all length of the bridge is 180 feet 


{ 


north approach is 44 feet in length and the soutl 


proach is 66 feet in length. The width of the roadw 


| 


between curbs is 18 feet with a 4 foot 7 inch sidewal 
the outside of each truss. The bridge has a minin 
clearance over the water of 16 feet 6 inches and a 
depth of 2 feet 4 inches. The bridge provides a 
channel of 67 feet on either side of the center pier 
lhe upper West 3rd Street bridge is so located 
continuous operation is important. It is the prin 
means of access from the east side of the city to the 
ton City Refuse Incinerator, and it also serves as a m 
link with the downtown area. Since many indus 


plants in the Cuyahoga River Valley are dependent uj 


river traffic, it is essential that the channel be kept « 
at all times. It is therefore important that any re] 
or replacement requiring an interruption of either 

or river traffic should be as infrequent and occup) 
short a time as possible. 

A tub and two loaded barges passed through 
recently dredged north channel. In passing, a cor 
of the last barge struck the side of the north pier 
caused it to slide into the river. 

The failure of this pier prevented the bridge from b« 
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Fig. 1—Stone Pier Which Was Damaged, Necessitating Reconstruction 


for vehicular traffic and closed the north channel 
the river to navigation. The bridge, however, could 
be swung to permit river traffic in the south channel and 


could be closed sufhciently to allow pedestrians to cross 


Designs for Replacement.—The city started the prepa 
ration of plans with three questions in mind: first 
what type of construction should be used; second, what 
would be the estimated cost of replacement; and third, 
what time would be required to rebuild the pier and 
place the bridge in operation. 

Four types of construction were investigated: first 
stone masonry; second, reinforced concrete; third, 
structural steel; and fourth, timber. 

Estimated Cost of Replacement.—In preparing the esti 
mates for deciding which of the various types of con 
struction were the most economical it was necessary to 

vestigate three different items of cost: first, the initial 
cost; second, the maintenance charges; third, annual 
cost based on a predetermined life of the structure of 
fifteen years. 

Since the bridge is now 57 years old, it is reasonable to 
expect that replacement will be necessary within the next 
fifteen years. Any pier construction made now may not 
be adaptable to a new bridge since it is hardly likely that 
a center swing bridge will be built to replace the one now 
in use. It therefore seems fair to compare the costs of 
the different types of structures on the basis of a fifteen 
year period of life. Since the period will be the same 
for any type of structure selected, the annual cost as 
reflected in interest and amortization will be proportional 
to the initial cost and for the purpose of comparison may 
be assumed as '/,; the annual cost plus the estimated 
maintenance requirements. The following estimates are 
based on the corresponding plans accompanying thes¢ 
esumates. 

The following tables shows the annual cost for each 
type of construction: 


1 15 of Total 
Initial Initial Annual Annual 

Cost Cost Maintenance Cost 

A. Stone $16,000 $1067 $ $1067 
B. Concrete 15,000 1000 1000 
( Steel (welded 11,000 733 10.00 743 
riveted) 13,700 915 15.00 930 

D. Timber 9 500 633 350.00 OR3 

fe 


tamated Time for Construction.—Since the closing of 
the bridge seriously inconvenienced highway traffic and 
the presence of equipment in the river for the replace- 
ment of the pier hindered the movement of the bridge 
lor river traffic, time was an essential element in the re- 
placement program. The period of time required to 


construct the various types of pier wa 
following table 


WELDING IN BRIDGE CONSTRUCTION 


Stone 

Concrete S week 

Steel (welded weeks 
riveted Ss weel 


W ox xd weer 


After all the facts and figures were completed, it wa 
decided to reconstruct the pier using the structural steel 
type of design 

Construction of New Pier Che order to start work wa 
given on May 25th, and two days later a scow, or barge, 
carrying the pile-driving equipment arrived on the job 
with the structural steel piles and by the et f the day 
two piles were drivet The equipment on the scow 
handled the materials as well as driving thet Che four 
teen structural steel piles were driven in four day but 
the equipment remained on the job to drive the wood 


piles for fenders after the structural steel sections wert 


placed 


As rapidly as the piles were driven they were pull 
into line (where necessary), cut off to a predetermined 
elevation and the horizontal channels placed and tack 
welded hese channels were ordered in lengt of 30 
feet and no cutting was required to frame them into the 
structure. The next sections placed were the inch 
horizontal members between the piles. The spaces be 
tween the piles were measured and the inch section 
flame cut from stock lengths, swung into place by a “‘s 
pole rig and held until they were tack welded Che mem 
bers were light and easily handled and the tack welding 
took less time than usually required to place it with drift 


pins and bolts. 
After all the horizontal members were plac: und tack 
| 


welded as described above, wood templet uSIn¢ s-inch 
pine board, were made for the diagonal members. After 
cutting, the board was fitted to see that the proper mea 

urements and angles were made and then placed on the 





Fig. 2—Arc-Welded Steel Pier Erected at Saving of $62 per Ton 



















steel member and the same flame cut 
little time and insured a good fit. The member was then 
swung into place and tack welded. The wood templets 
were cut, fitted and the work laid out for the next member 
while the previous one was being tack welded in the 
structure. The templets were re-used for duplicate sec 

tions and recut for shorter members. Only a few erection 
bolts, but no drift pins, clamps or other devices were used 
on the job to hold the members in place for fabrication or 
welding. 

Final welds were made after all the steel was in place, 
except where the completed welds had to be made before 
later members could be placed or where making the final 
weld interfered with or delayed the placing of the ap- 
proach members. 

Weld beads were laid in almost every possible position, 
although vertical and flat welds were favored wherever 
possible. 

Amount of Materials and Welding 
of steel placed is as follows 


This took \ ery 


The total amount 


Structural steel piling f 

Structural steel framing 16,818 Ib 

Total 94,147 Ib. 
50 lineal feet of welding was required. 


7,329 Ib 


MODERN PRACTICE IN BAKERY 
MAINTENANCE FEATURES ELEC- 
TRIC ARC WELDING 


welding in 
Bakery of Chicago, 


are 


By A. F. DAVIS* 


because of breakage or wear 


Bakery maintenance, 
everything from repair of a bar in a dough 
mixer to building the framework of a cake 
rack, is accomplished with simplicity and 
economy by arc welding. 

According to users, the electric arc is the 
all-purpose maintenance tool, effective in 
repair of broken and worn parts, in fabri 
cation of miscellaneous equipment and re 
placements, also in erecting piping, duct 
work and structures. 

A typical example of this 


consisting of 


requires 


thousands of dollars 


varied use of maintenance cost 


* Vice-President, The Lincoln Electric ‘o 


Cleveland, O 


Fig. 1—The Welding and Machine Shop of Schultz's Bakery of Chicago. 


maintenance is 
Illinois 

pany employs arc welding with important 
economies in time and cost 


savings, 


Actual Cost Figures 


Figures were supplied 


contractor showing the cost of the work. 


Total Cost 


Materials 
Cost per ton 


Cost (per ton) of 


(per ton) of Erection 
Labor, erection and welding $ 


Welded 

69 
HAs 
S13S 


Erection—Riveted 


Cost including drilling, fitting and 


riveting, 50¢ per rivet 


$1800 


Cutting members in field 273 


Erection of members 


1024 
$3097 
3097 .21 


24.9 


Cost of Materials 

Gussets and additional materials, 
20% of above) 

Extra tools, etc., for riveting 


Total estimated cost per ton 


$200 . 00 


From the above figures it can be seen that the approxi 


mate saving realized on this job is $200.00 — 
$62.00 per ton or a total of 27.5 K $62.00 


Schultz’s 
This 


com 


Seldom are 


pieces of equipment scrapped and replaced 


Instead of 


purchasing costly replacements, the main- 
tenance department welds in a new plate 
to mend the break or applies new metal to 
restore the wearing surface 
true of structural work: 
department does the job itself, erecting 
its own new structures and strengthening 
or altering existing ones as the occasion 
The result 
and flexibility is an annual saving of many 


The same is 
the maintenance 


of this versatility 


In addition to direct 
there is the 


added important advantage of avoiding 
excessive outage time of primary equip- 


(Left) 


Building Ammonia Regenerator; (Right) Fabricating an Oil Trap by Arc Welding 
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ment. With arc welding, repairs ar 
complished speedily instead of waiting fo: 
replacements while 
standstill 


production is at a 


Typical examples of arc welding in bak- 
ery maintenance are shown in the a 
panying illustrations. 


Figure 1 is a photo of the welding and 
machine shiop of the bakery. On the left 
is shown an ammonia regenerator in th 
course of construction; on 
oil trap for ammonia n 
course of construction. The various p 
of these two jobs are illustrated 
heads for the drums are purchased 
remainder of the material is mostly pipe of 
12-inch and 10-inch Estimated 
savings over purchase of equipment on the 


the right, an 
system 1 


the 


an 


arts 
rhe 
I 


he 
re€ 


sizes 


outside are about 50% 


Fig. 2—Arc Welding a Broken Cast-Iron Lever for a Cake 


Scaler 
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Fig. 3—Arc-Welded Mixing Bar in Dough Mixer Fig. 4—Arc-Welded Guide on Cake Convey 


Fig. 5—-New Steel Plate Arc Welded to Dough Mixer Fig. 6—Cake Rack of All-Welded Constru 








7—-Cracked Oven Door Repaired by Arc Welding Fig. 8--Arc-Welded Repair 


WELDING IN BAKERY MAINTENANCE 






















cast-iron lever for a cake scaler 
} 


When the mixing ba of tl lough mi 
ers bec« loose, they ar welded securely 
in plact Fig rt blade if 
inch piping 

Figure 4 shows a roller bracket for a cake 
conveyor rhe guide on th ide of thi 


bracket was welded on by the maintenance 
department 
rhe outside walls of the dough mix 

(see Fig. 5) are replaced when they becom«s 
worn and loose New stee ] plate iS bent to 
shape and welded into place with fillet welds 
all around the side rhis plate is '/, inch 
thick and is welded with inch electrode 


Figure 6 shows a cake rack of all-welded 





4 


System 


Fig. 9--Arc-Welded Motor Base of Dough Mixer 


Fig. 11—Arc-Welded Vessels and Piping in Vaporizer 





el onstruction i 
built from angle iror yar 
tock The reinforci i 


added to this particular rack 
A typical repair job is illustrated in Fig 
[his bread-oven door cracked in set 
was welded by the electric ar 
Figure 8 shows the bottom of a copper 


ng bowl. When these mixing bowls 


become thin on the bottom due to stirring 
and rubbing on the floor, they are built up 
with an electrode made expressly for ar: 
we lding copper 

In Fig. 9 can be seen a welded motor bass 
ina dough mixer. This base was fabricated 
from standard channels by arc welding 

The dough buggies shown in Fig. 10 
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Fig. 10—Dough Buggies Built by Arc Welding 


Fig. 12—Arc-Welded Smoke Pipes 


were built by the maintenance depa 


using '/,-inch steel plate and 2-in 
for the top edges. The result 
ht-weight construction w 

devoid of corners and pockets wher 
can collect and thereby make it diff 
keep them clean 

The vaporizer system which 
steam vapor to the bread ovens t 
excessive drying out is shown it 
pipir 


arc-welded construction, built by 


These vessels and some of tl 


tenance department 

Smoke pipes from bread oven 
welding from 1l-gage black iron 
seen in Fig. 12. All weiding wa: 
the maintenance department 
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RESISTANCE SPOT WELDS 





By J. W. MEADOWCROFT* 


IRDER to 


essary to 


make a dependable spot weld, it is 


I ne know the optimum conditions, to have 
ipparatus adjusted to these optimum conditions, and 
able to maintain these conditions within a reason 

narrow range of variation. If there is any doubt 

ys to the reasonable consistency of any of the important 

litions, means should be provided to indicate 

the operator that undesirable changes have taken 

| that there is serious doubt as to the soundnes 
weld just made. 

Long experienc » shows that these are the 
tions under whic h one can be reasonably 
ormly good weld. : 

Unfortunately, there is no satisfactory non-destructive 
test for spot welding Moreover, in spite ol some 

nions to the contrary, the external appearance of the 

‘ishe d weld is not a safe guide unless it is an extremely 
bad weld. The only simple practical test is the chisel 
test which is not only not accurate from the quantitative 
point of view but distorts the parts to an undesirable 
degree and takes at least as much time as the 
of the weld. 

[t is, thus, peculiarly desirable in the case of spot welds 
to be sure that each weld is a substantially perfect one 
and able to stand up under service conditions including 
the maximum stress assigned to it. Such assurance can 
come only with the accurate controls and checks above 
utlined. Without them the strength of the several 
welds of a given series made apparently under similar 
conditions is almost certain to vary widely. 

Although the total list of variables 
strength of a spot weld is a very long 
variables are listed below: 


some 


place an 
b { the 
only condi 


sure OF a unl 


making 


affecting the 
one, the major 


1. Current. 
2. Time of current flow. 
3. Pressure on the electrodes. 


t+. Material of the electrodes. 
0. The shape of the electrodes. 


The optimum values of these several variables will var) 
with (a) the physical and metallurgical characteristics 
of the metal employed, (5) the thickness of the metal, 
c) the apparatus available. That is, the capacity of the 
apparatus may not be sufficient to employ the most 
desirable combination of variables although the results 
may be fairly satisfactory 

In order to consider intelligently the influence of the 
lirst three of these major variables, start with the fact 


that the heat delivered to the weld zone (measured in 
joules) is equal to J°rt, where J is the r.m.s. value of the 
Current (amperes) during the time of current flow, 1 
seconds) and r the resistance of the weld zone (ohms 


Th 1 ° 
2 ‘his heat must be sufficient to fuse enough metal at 
¥ +}, 


the interfaces to make a sound weld 

lt is obvious from the formula that there are many 
combinations of J and ¢ which would yield the same total 
heat but this does not teil the whole story since all of the 
heat does not Some of it is conducted away 


Stay put 


* ‘ 
Assistant Work Manager, Edward 
i 


Budd Mfg. Co Philadelphia 








through the base metal, some of it is dissipat from the 
hot surfaces of the base metal and a fr juently more 
important part is carried away by the electrodes with 
their large thermal ductivity ther wo! the 
heat loss is approximately proporti 
and it takes more total heat to make a w lowly tl 
rapidly 

It is also obvious that the / nec il ) ‘ ely 
proportional to resistance (7 Che part of the resistance 
which contributes the welding heat is the interfact 
tact resistance between the sheet ind the body re 


of the sheets themselves 

As it 1s impossible to 
of the several variables without 
tative picture of the phenomena which take place during 
the welding cycle, let us consider these in order of time 


sistance 
discuss inte 


a clear and Itairly 


At the start, the localized interface contact resistance 
causes a development at this interface of much mort 
heat than in any other part of the zone Fusion begins 
at the center of this interface and spreads rapidly, al 
though the rate of heat generation is still a maximum 
in the same zone, since after fusion the resistivity of the 


hot metal is often several times as much 
cool metal. Thus, the original hsgh contact resistance 1s 
replaced by a thin layer of very hot or molten metal 
very high resistivity 

It is thus obvious that the 
distribution will vary with the 


total heat a 
thickn of the sheets 


with the normal resistivity of the metal and with the 
contact resistance, which in turn will depend upon the 
nature of the material, the condition of the surfaces and 
the electrode pressure Moreover, since the contact 


resistance is roughly inversely proportional to the ele 
trode pressure, the current 
crease with that pressur: 


required wil b 


INFLUENCE OF THE PHYSICAL AND METALLURGICAL 
PROPERTIES OF THE METAL BEING WELDED 


Although space does not permit a reasonab! mplete 
analysis of the phenomena involved, it may be ol 
terest to note the effect of a few of the majo! triable 

Electrical and Thermal Condu uf These ar 
considered together since they are roughly proportional 
to each other. High conductivity as of copper or alumi 
num means less body resistance and lk heat developed 
thereby for a given current. It also means a higher rat 
of heat dissipation Most of these hig! nductivity 
materials are softer and yield a lower « Let 
unless the surface is covered by a considerable oxide film 
of high resistance as in the case of aluminun 

It is, thus, obvious that the high it 
rials demand a higher current as well a rter dur 
of current flow since the heat must be dev 
enough to avoid serious loss by conductiot 

D Spe He li Spe Grav na Ve } P 
[The combination of these determines the ar t ol il 
necessary to fuse a given volume of the metal | 
ample, the amount required in the ca luminum 














other things being equal, is less than 30 
for steel 

c) Plastic Temperature Range Che lower this range, 
the more critical will be the necessity for accurate control 
of the welding factors and, in general, the greater the 
difhiculty of making a good weld. Aluminum is again a 
good example of this limitation. 

d) Rate of Cooling and Its Influence on the Microstruc 
ture of the Weld Zone as Well as L’pon Restdual Stresses. 
In the vast majority of spot welds, particularly in thin 
sheets, the rate of heat delivery as well as the rate of 
cooling is very rapid. In most carbon or low-alloy steels, 
the result of this rapid rate of cooling is a hard, brittle 
structure which may have full strength under static 
stress but is weak under impact or fatigue stresses. This 
weakness is accentuated by the fact that a higher rate of 
cooling also develops higher residual stresses. If the 
weld zone could be forged or peened sufficiently during 
the cooling period, both of these troubles would be 
largely eliminated. Unfortunately, the static electrode 
pressure necessary to do this forging after the metal has 
cooled below the plastic range is not feasible with any 
except very soft materials and even there has only a 
small effect. 

In a rough way the above remarks apply to the more 
common aluminum alloys as well as to steels. 

However, in the case of 18-8 austenitic stainless steels 
rapid cooling results in an annealing process which leaves 
the metal in the weld zone in its most ductile condition. 
On this account these steels are better adapted to spot- 
welded fabrication than any other metal. 

e) Thickness of Sheets—With very thin sheets, the 
welding heat must be delivered in a very short period of 
time, otherwise it will be conducted off through the 
electrodes so rapidly that there will be no weld. How 
ever, it is often customary in this case to employ a much 
longer period of current flow than is actually necessary to 
make the weld. The only objection to this excess time 
is the extra power consummation which in most cases is 
not a vital factor. 

With thicker material the question as to higher cur- 
rent and shorter time versus lower current and longer 
time is not so important except in the case of the high 
conductivity materials discussed above. In fact, in the 
case of carbon steels, the longer heating time with the 
consequent greater spread of heat reduces the rate of 
cooling possibly below the critical rate and may improve 
the microstructure as well as reduce the residual stresses. 

In the case of heavy stainless steel the heating period 
is restricted to a comparatively low value since the high 
rate of heating and cooling is essential to avoid carbide 
precipitation unless stabilized with columbium or ti- 
tanium. 


of that required 


ELECTRODES 


(a) Material for Electrodes —In order to avoid the de- 
velopment of fusion temperature under the electrode tip, 
two things are necessary: First, the contact resistance 
must be as low as possible and, second, the conductivity 
must be as high as possible. Unfortunately, these re 
quirements demand a relatively soft material which is 
inconsistent with the hardness desired from the stand 
point of durability, particularly as to shape. It is custom- 
ary to strike the best possible compromise between these 
conflicting requirements. The result is usually a copper 
alloy with a conductivity from 50 to 80% of that of copper. 

There are a few very expensive alloys which combine 
relative hardness with a somewhat lower conductivity 
and higher contact resistance. In fact, this higher con- 
tact resistance and lower conductivity are both assets in 
certain cases—for example, in the spot welding of very 


thin stainless steel where these properties he 


Ip pr 


the otherwise too rapid heat conduction from th: 


zone to the electrodes 


If, however, the duration of current flow cou] 


made so short as to make the correspondin 
from the weld zone negligible, the above 


ao |} r 
ea 
~ ilCa 


ment 


assets might become liabilities since, if carric 


enough, they might result in fusing the tips t 
during the short period of very high current. 


8) the 


This is one of the numerous cases in connection 


resistance welding where a quantitative kn 
the thermal and electrical aspects of the prob 


owle | 
lem is 


to its rapid and rational solution, without the t 


floundering of the blind cut and try process. 
b) Shape of Electrodes.—For most purpos 


es thi 


of the tip in contact with the work should preferab] 
dome shaped with a radius depending upon the thickness 


and nature of the material, although flat ti 


ps are 


in considerable use. The shank of the electrode sh 


spread rapidly back of the tip area so as to provide 


heat capacity and heat conductance. 


1 


(c) Water Cooling.—Even with the high conducti 


of most welding tips it is necessary for heavy~ 


luty set 


to have them water cooled with the water chamber 
close to the end of the tip as possible. Even with 


best internal water cooling modern high 


producti 


requirements, particularly on heavy work, are o 
sionally such as to cause undesirable heating of the wel 
ing tips and, therefore, more rapid deterioration at 
deformation. This, in turn, demands more frequert 
servicing if dependable welds are to be obtained. 

In such cases of very heavy duty it is sometimes hel 
ful to employ the interrupted type of current applicati 


or what used to be called ‘“‘woodpecker welding 


chief advantage of which is that the electrode 
to cool off slightly between the current impu 
ever, the analysis of the thermal phenomen 
both in the weld zone and under the tip, is v 


tip ha 
lses. H 
a ify 
ery con 


cated and these phenomena are not thoroughly un 


stood by most of those concerned. In fact, 1 
claims made for this type of welding are fal 
the result of superficial reasoning. 

(d) Electrode Pressure-——Although there 
differences in practice, it will usually be fou 
higher the pressure the more dependable the 
is a large and important subject and cannot 
fully in this brief review. 

One factor overlooked in the early days is 
of the moving part which should follow up \ 
during the softening period in the weld zone, 


nany ol 
lacious 


are WwW 
nd that 
weld. Tl 
be tr 


the we ig] l 
rery rapidl 
particul ir] 


with short time welds. This is another reason for hig 
electrode pressure, as well as for a light moving part 
In this attempt to explain the “reason why”’ of s 


of the limitations of spot welding, it is hoped t 
been able to bring out the vital importance 
curate control of the major variables, particu 


hat we! 
> of the 
larly i 


tain critical cases demanding uniformly good we 


which incidentally, are not the rule. It is a fac 


t that n 


of those responsible for important spot-welding wor! 
not appreciate the necessity for this accurate « 
neither do they know the important influence of sli 


variations in some of the factors involved. | 
methods of more accurate control have devel 


‘ortunat 
yped raj 


during the past few years. Fortunately, also, ! 


pioneers in this field, the standards of quali 


ty wel! 


high and it was an easy matter to put in extra weld 
make up for the inevitably deficient ones. However 


the present time spot welding is being applie 


number of critical structures where unif 


d to a 
ormly 


quality is absolutely necessary. For such cases, emp! 


on accurate control can hardly be too great. 
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HIGH- 





SPEED MECHANIZED 





By H. T. HERBST 


art OR purposes of discussion, mechanized oxyacetylene 
a welding can be divided into two broad methods. 
oes One might be called the ‘‘continuous’’ method, 
till since by this method the part is completely welded in one 
uld continuous operation, such as is practiced in tube weld 
roe ing. The other might be called the ‘discontinuous’ 


method, where the part is welded with a series of welds, 
or with two or more welds simultaneously made. This 
latter method is utilized in making washing-machine 
tub joints and container seams. 
th In continuous type of operation the material is carried 
through the welding machine by a system of rolls and 
ca past a stationary welding blowpipe. In the discontinuous 
eld method, the preformed stock is placed in a jig and ro- 
and tated past a stationary welding head or the jig and ma- 
ent terial may remain stationary while the welding head 
travels along the seam on a track. As to the technical 
elp- differences in the welding procedures of the two methods, 
ne in the continuous method the material is guided by rolls 
the and the spacing of the edges to be welded can be changed 
ime by varying the pressure that the rolls exert. By this 
. means, a gap can be maintained between the edges dur 
ved. ing preheat, and closed by proper location and pressure 
of the rolls during the welding. In contrast to this 
det procedure the discontinuous method, which is applied 
th to irregularly shaped pieces, requires that the edges be 
placed in abutment within the welding jig. In this 
method all of the heating is done from the top surface 








vid of the material and the bottom surface must be heated 
the by conduction, whereas in the continuous method separa 
This tion of the edges allows direct heating of the entire sur 
ted face of the edges themselves. This difference in the 

method of heating the edges for welding, together with 
ight the greater heat absorption from stationary clamping 
id]s jigs used in the discontinuous method, results in a 40 
arlt per cent lower gas consumption with the continuous 


method. 

In general the continuous method is limited to straight 
ome welds on material of uniform section. The greatest 
fields of applications for this method, therefore, are 
. longitudinal seam welding of barrels, and tube welding. 
or In barrel welding variations in stock thickness make 
‘ necessary automatic control of heat input to the steel. 
[his is accomplished by means of a photoelectric-cell 
unit which picks up light radiation from the bottom of 
trol the weld. This variation also limits the maximum prac 
light tical welding rates to less than 6 ft. per min. In tube 
tel welding of coiled strip stock, these variations do not 
occur and welding rates in general are limited only by 

the capacity of the acetylene generator. 
The usual practice is to have dual generators installed 
lor continuous service. With a generator installation 





r. at capable of delivering 600 cu. ft. per hr., tube welding 
larg rates of from 75 ft. per min. on 16-gage to over 150 ft. 
hic per min. on 20-gage are obtainable. At these rates 


* Paper presented before the Annual Meeting of the Amer! 
¥Y, Cleveland, Ohio, October 20 to 25 
Developn The Linde Air Products Company, Newark, N. J 
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Oxyacetylene Welding 


the coiled stock is fed into a roll-type forming ma 
chine with roll forms of a design to give the shape desired 
Numerous shapes, such as rectangular il or teardrop 
can be welded by this method. 

From the forming unit, the material passes to the 


Fig. |l—Barrels with a 3-Ft. Longitudinal Weld Can Be Turned Out at the 
Rate of 75 to 100 per Hr. in This Barrel-Welding Machine 





Fig 


2—This End View of the Barrel-Welding Machine Shows the 
matic Contro! as Well as the Relation Between the Squeeze R We 
Head and Work 













Fig. 3—Welding Speeds as High as 100 Ft. per Min. Are Ob- 
tained on Continuous Tube-Welding Machines of This Type 


welding unit which usually is close-coupled to the form 
ing mill. The welding stand generally consists of at 
least two sets of horizontally and vertically adjustable, 
water-cooled, side guide rolls. Preheating and welding 
take place between these two roll sets. With proper 
side-pressure control of these rolls, the weld reinforce 
ment can be built up or reduced as desired on either the 
outside or the inside, depending upon the use for which 
the tube is intended. Where perfectly flush inside and 
outside surfaces are desired, scarfing tools are employed 
to trim the weld. 

After passing through the welding and scarfing stands, 
the tube is cooled in a water spray or bath and sized 
and straightened in rolls provided for this purpose. Then 
it is cut off to length in an automatic unit that travels 
with the tube as the cut is being made and returns to its 
starting position for the next cut. 





Fig. 5—This Top View of a Tube-Welding Machine Shows the Four 
Horizontal Rolls Which Position the Tube During Welding 
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Fig. 4—This Side View of a Tube-Welding Machine Shows the 
Welding Station and Weld-Trimming Tool. The Welded Tub 
ing Is Used for Conduits in Electrical Fixtures 








DISCONTINUOUS WELDING, NON-ROD FEED 





In the discontinuous method of welding with no 
ing rod, the square-sheared edges of the material 
placed in abutment. Since no rod is added it is importa 
that the edges be sheared correctly and placed so t 
the two edges to be joined are in contact. Failure of 1 
edges to make contact will result in a weld section t] 
ner than the base metal. In some cases, this condit 
results in burning or falling through of the metal 
avoid deformation due to contraction 
clamps used to hold the parts in position should be 
ciently heavy to absorb heat from the workpiece « 
rapidly. At high production rates or on small item 
is advisable to provide water-cooling in the jigs for this 
purpose. 

The two most common types of welds made by 


stress, igs 


Fig. 6—The Side Seam of This Washing-Machine Tub Is Being Aut 


matically Welded. The Joint, After Cleaning, Is an Ideal Surface 


for Enameling 
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Fig. 7—The Stamped Bottom Is Welded to the Previously Welded Side of 
This Washing-Machine Tub 






method are the vertical and girth seam welds on round 
or rectangular vessels. When the vertical seams are 
made, the rolled or formed sheet is placed in a clamp with 
the edges butted together. The weld can be made from 
either the inside or the outside, depending upon require 
ments of finish of the completed article. In making this 
weld, it is preferable to move the welding head with 
respect to the work. The ends of the container are 
welded in place next. On round shapes, this girth 
weld is performed best by revolving the jigs and material 
beneath the welding head thereby making a flat weld 
On rectangular or irregular shapes, the welding head 
moves around the shape at a uniform rate. This type 
of operation provides a flush weld with a minimum of 
reinforcement. 

A typical example of this type of weld is found in the 
manufacture of washing-machine tubs. The tubs consist 
of two parts, the side wall and the bottom. The side is 
formed by accurately shearing, rolling and welding a flat 
metal sheet into a cylinder. In one operation the bottom 
is stamped from sheet stock and such openings as are re 
quired are punched. As the deformation is very slight, 
wrinkling or stretching of the sheet is avoided. This is 
of extreme importance in the later enameling operation 
and has an advantage over deep-drawing methods neces 


tet ta 


Fig. 8—Leakproof Welds Are Economically Fig. 9—This View 
Made in Gasoline Tanks by Mechanical Weld- Shows the Completed 
ing Tank. Note the Neat 
Appearance of the 
Mechanically Welded 

° Joints 





MECHANIZED OXYACETYLENE WELDING 





It is the tendency of 


the deep-drawing operation to produce wrinkled sur 


sary for one-piece construction 


faces or thin sections which cause rejectior ifter en 
ameling. 

rhe seamed side and stamped and trimmed bottom 
are joined by a circumferential weld The welds are 


then given a vibrating hammer operation to relieve any 
strain present and to remove oxide scak A light grind 
follows. The tubs are then ready for corrugation and 
edge-rolling 

A slight variation of this method is applicable to 
shapes with curved sides that cannot be made by rolling 
or bending flat sheets. These parts may be stamped 
or drawn in two halves. These then are placed together 
in a jig and positioned so that seams are in the same hori 
zontal plane. The joints are then welded simultaneously 
with two welding heads moved by a common carriage. 
It should be borne in mind that this method of necessity 
will proceed at a slower rate than the previously de 
scribed method, as the horizontal-vertical position of the 
weld requires a smaller weld puddk 


STRIP WELDING 


Chere are numerous applications of strip welding to 
which automatic oxyacetylene welding is well suited 
The softness of the weld lends itself to double- or triple 
lengthening of hot-rolled coils before the initial pass in 


the cold-reduction mill. In this case, a weld ne that is 
e mw, 
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Fig. 10—In Simultaneously Making Two Welds or c rved Surface’of 


Stamped Shells, Two Blowpipes Are Carried by a Cutting-Machine 
Carriage and Are Positioned by Guide Rolle 


not appreciably harder than the base metal is required 
to avoid marring the surface of the cold-working rolls. 
In addition to this, the weld strength ar reliability 
must be such as to preclude breakage while going 
through the cold mill. By means of special rolls and 
clamping arrangements, welds are made ot ie ma 
terial with full penetration and strength without the us 
of welding rod. Two further advantages of this weld ar 
the elimination of necessity for flash-stripping or grinding 
after the weld is made, and the spec t rit 
able for a recoiling or processing line 

Another application is for the welding of coils together 
in steel mills to meet customer demar for coils of 
greater length Here the further advantages of low 
cost installation and great flexibility vide 


ranges of gages and widths are obta 






Fig. 1l—Two Caps Are Being Simultaneously Welded to the 
Ends of 2'/:-Inch Diam. Tubing. The Parts Are for an 
Automatic Refrigerator 


Fig. 12—This Close-up Shows the Position of the Blowpipes and Automati 
Rod-Feed Mechanism with Respect to the Refrigerator Parts 


Welds Are 
Later Subjected to a Test Pressure of 1000 Lb. per Sq. Inch 


Fig. 13—Hubs Are Automatically Bronze-Welded to Stamped Fan Blades at the 


HEAVY WELDING WITH WELDING ROD 


lo obtain full-strength welds on material of 12-gage 
and heavier, other than flat sheets, welding rod is used. 
Che rod feed is made automatic through a variable-speed 
feed mechanism. A single welding head that has several 


flames so designed as to fulfil the various operations of 
rod preheat, plate preheat and welding generally is used. 
This method is suited particularly to the fabrication of 
cylinders and tanks requiring joints that are leakproof 
to dry gases. 

One example of this method is in the fabrication of the 


pressure.chamber of a household gas refrigerator. This 
pressure chamber consists of a length of 2'/2-inch tubing 
with caps welded on either end. These two welds are 
made simultaneously on an automatic machine equipped 
with two welding blowpipes and a motor-driven rod feed 
using coiled welding rod. Here the requisite leakproof 


Fig. 14—This Is a General View of the Machine Used for Bronze-Welding 
Fans. In the Foreground Are Shown the Wire Reel and Tote Box Con- 
taining Completed Fans 
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Left, Hub in Place Ready for Welding; Right 
Completed Fan 


Fig. 15—This Close-up View Shows the Bronze Being Deposited to the 
Revolving Fan Blade 
Fig. 16—Depositing a Bronze-Bearing Surface as a Cylinder Lining Is 
Automatically Performed 
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Fig. 17—This Is the Set-up for Depositing the Bronze-Bearing Surface. 
On the Floor Are Several Completed Cylinders 


joints are obtained at high production rates and with a 
minimum number of rejects. 

This process is also applied on similar but larger ma- 
chines for the production of cylinders used in shipping 
gases for industrial and home-cooking purposes. Here 
two half-shells are drawn and joined with an automatic 
oxyacetylene girth weld. This construction results in 
lower costs than the method previously used wherein 
the tank was made from one full-length drawing with a 
dished head locked and dip-brazed in place. 


AUTOMATIC BRONZE-WELDING 


The process described above for fusion welding also 
can be applied to bronze-welding. The necessary flux- 
ing action required is provided most conveniently by the 
use of a volatile liquid flux. 

A variation of this process also is suitable for the as 
sembly of steel parts on a production basis, such as the 
assembly of a fan for a portable electric-drill motor. 
Here a sheet stamping is bronze-welded to a machined 
hub. Except for loading, operation of the machine is 
fully automatic. The hub and fan, staked together, are 


MECHANIZED OXYACETYLENE WELDING 





loaded at one end in any of the first four of ten positions 


Then ten equally spaced positioner fingers intermittently 


move all units on the track to the next position. The 
next four positions are for preheat burners located be 
neath the fans so that each unit, as it is moved along, is 


preheated at four positions. When each fan unit reaches 
the ninth position, a rotating stem automatically rises 
and engages the fan hub. At the same time, the blow 
pipe tips lower into position for the welding, operation, 
and the welding rod is fed automatically at a predeter 
mined rate from a reel. The stem under the ninth o1 
welding position both raises the unit ir position and 
revolves it during the bronze-welding operation. At the 
tenth position, the tenth finger moves the completed fan 
into a tote box. The various parts of the machine are 
adjustable to accommodate a variety of sizes rhe 
average actual welding time is 3 sec. and the average 
production rate is 10 to 12 units per min 


A different type of operation is rept the 
mechanized application of bronze for bearing surfaces. 
A typical example is the bronze-surfacing of the cylinder 
lining for a rotary pump operating at 2000 Ib. per sq. 


inch. Here a layer of bronze is deposited on the steel 
surface which will later be machined, leaving a non-por- 
ous surface. Bronze-rod feed and blowpipe movement 
are provided by a motor-driven carriage. While the 
part being treated is slowly revolved, the blowpipe is 
moved across the surface. Volatile liquid flux, introduced 
to the flame with the acetylene, leaves no deposit of slag 
to be removed. The rate of deposition of the metal is 
55 inches per min. This installation replaces hand op 
eration at a saving of about 50 per cent in both bronze 
and gas 

Today the rapid method of mechanized oxyacetylene 
welding is being adopted to reduce costs, improve prod 
uct quality and increase production 
are extremely low in comparison with competitive auto 


( 
} 


Installation costs 


matic welding equipment. Lower cleaning and main 
tenance costs and decreased reject losses usually make 
over-all operating costs comparable to other automatic 
welding methods which are notably I idaptable to 


changing production methods. It is universally recog 
nized that oxyacetylene mechanized welding has a high 


degree of flexibility. Where a smooth, clean surface is 
required, gas welding often can be used when other 
mechanized methods would necessitate subsequent 
cleaning or grinding of the piece. With the properly 
designed heads available today, production rates with 
mechanized oxyacetylene welding are greater in many 
cases than those obtained with other automatic equip 
ment. This is due in part to the greater welding speeds 
and in part to shorter set-up time of the mechanized 


acetylene equipment 
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By IRVING H. CARLSON} and 
ERIC R. SEABLOOM 1! 


SSEMBLY of piping systems by means of oxy 
acetylene and electric arc welding has been em 


ployed quite extensively for many years. More 
recently, tremendous strides have been made in applying 
fusion welding to pipe fabrication, especially with the 
advent of higher pressures and temperatures. Under 
the severe operating conditions imposed upon piping 
today, welding has become almost a necessity in over 
coming the difficulties experienced with most mechanical 
joints subject to elevated temperatures. To aid piping 
erectors in extending the use of welding, manufacturers 
have placed on the market numerous fittings, such as 
elbows, tees, crosses, reducers, caps, flanges and valves 
with ends prepared for welding. The majority of these 
fittings are provided with scarfings to form single V or 
U circumferential butt welds, as this type of joint is the 
most popular due to the fact that Codes allow its use for 
all pressures and temperatures. 

Fillet welds have been employed to a limited extent 
even though they offer certain advantages over butt 
welds, particularly on small sizes of piping. The reason 
for this lack of popularity in the use of fillet welds has 
been the restrictions placed on them by the A. S. A. 
Code for Pressure Piping, as well as other Codes govern- 
ing pipe welding. According to the present published 
Code for Pressure Piping, fittings and flanges fillet welded 
to pipe can only be used at a maximum pressure of 300 
Ib. per sq. in., which is a very conservative rating. 

During the last three years the above-mentioned Code 
has been in the process of complete revision, including 
the sections pertaining to welding. The Fabrication 
Details Committee of this Code, as well as a sub-group 
of Subcommittee 3 of A. S. A. B-16, gave very careful 
consideration to proposals by industry to increase 
pressure and temperature ratings on fillet welds. Some 
manufacturers and users of fillet or socket welding fittings 
submitted test data and field experience on fillet welds 
which definitely indicated that the ratings could be 
made equivalent to those on butt welds. These com 
mittees agreed at first to give unlimited ratings to fillet 
welds as applied to pipe fittings 2 inches and smaller, 
then, at a later discussion, included 3 inches and smaller, 
and finally drafted rules permitting their use on all 
sizes. The proposed revisions have not yet been pub- 
lished but will appear in the Code when it is reprinted 
in the early part of next year. 

To further indicate that fillet welds are finding greater 
acceptance, it might be mentioned that the A. S. M. E. 
Boiler Construction Code, which also maintained the 
same restrictions on fillet welds, namely, 300 Ib. working 
pressure, recently published a revision as an interpreta 
tion of Paragraph P-112 (Case No. S888), permitting 
socket type fillet-welded joints to be used on piping 4 
inches and smaller without limitations as to pressures 
and temperatures. 


* Paper presented at the Annual Meeting, A. W. S., Cleveland, Ohio, Oct 
20 to 25, 1940, 

t Research Engineer, Crane Research Laboratories, Chicago, Ill 

t Supervising Engineer, Crane Research Laboratories, Chicago, Il 
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Arc Fillet Welds in Piping 


The regulations pertaining to slip-on fillet-wel 
flanges have not been altered, the basic 300 Ib. 750° | 
rating still being retained by both the Code for Pressur 
Piping and the A. 8. A. B-l6e Steel Flange Standards 
However, the latter tabulates adjusted pressure-tem 
perature ratings and permits 300-Ib. flanges to be uss 
at a maximum pressure of 500 Ib. at 100° F. tempera 
ture. The reason for this conservatism as applied t 
flanges is that some Code authorities are firm in their 
beliefs that additional high stresses are imposed up 
the fillet welds through the relatively short hubs 
corporated on A. S. A. flanges, when bolt loads ar 
applied. This does not appear to be wholly justific 

Apparently, the lack of enthusiasm by engineers for 
fillet weld has been due to the fact that they are subject 
to high stress concentrations, as revealed by phot 
elastic investigations conducted with celluloid or bakel 
models in polarized light. Reproductions from phot 
elastic studies, as shown by Fig. 1, illustrate comparative 
stress lines obtained on fillet and butt welds. It will be 
observed that the stress concentration at the root of the 
fillet weld and at the junction between the weld and t 
pipe is of a high magnitude, due to the notch effects 
Che values are severdl times greater than the 
normal stress in the section and also much higher t! 
in a perfect butt weld, but approach those obtain« 
butt welds having such defects as incomplete fusion at 
the root or undercutting along the reinforcement 
Generally, such localized stresses will not greatly affect 
the strength of the welded assembly, except to lower 
the fatigue value. However, the endurance limit of 
fillet-welded joints is remarkably high when compared 
to screwed joints, which have been used and accepted for 
many years. 

rhe outstanding advantage of socket type fillet welds 
over butt welds, particularly on small sizes of piping, 1s 
that complete fusion between the sockets and pipe 1s 
readily obtainable without much danger of burning 
through the pipe walls and forming icicles or slag 
Furthermore, backing rings are not necessary, thus elimi 
nating all restrictions to fluid flow. Backing rings 
used to a great extent on butt welds, especially in fiel 
welding of piping, as an assurance of obtaining thorough 
fusion. On small sizes they absorb an appreciable part 
of the internal pipe area, and as a 
mostly employed on larger diameters. Other advantag 
of socket type fillet welds are (1) the pipe does not requir 
beveling, and (2) the pipe ends slip into and are su 
ported by the sockets; hence, the joints are virtua 
self-aligning, thus avoiding the necessity of tack welding 
or clamping prior to welding. Also, upon erectiot 
piping, where streamline flow is not absolutely essential 
the depth of the socket bore provides some come and 
so that it is unnecessary to cut the pipe to accurat 
length or even to cut it off square. This feature saves 
appreciable time, speeds up installation and thereb) 
reduces erection costs. 

For some years past, manufacturers have furnished | 


1h 


stress 


consequence 





would occur between the weld met 


socket wall section due to underhe 
welders often built up the fillet 


1 
‘ 


diameters of the sockets, and th 
much heavier than necessary, adi 
As a result, some 


t vercome these diff 


r fillet welding by provid 
approach the thickness 
tiorm heat distribution 
shows fillet 
irom a screwed 
a fitting designed fi 
Our investigation of fillet weld 
connection with the designing of 
steel socket type fillet welding fitt 
studies of weld strength in relatior 
The tests which were conducted 
2-inch tees, couplings and pip 
and electric arc method 
ided standard and extra heavy 
\ 106 pipe in both low and medium 
hese consisted of hydrostatic burstin 
tensile tests, fatigue studies, metallogray 


and hardness surveys. 


WELDING PROCEDURE 


All welds were made with the short lengths of pipe in 
a vertical position without clearance between the pipe 
ends and the socket shoulders of the fitting Che 
welds were made by Code qualified operators chosen at 
random from the fabricating shop, no attempt being 
made to select exceptionally skilled met he weld 
contours were approximately in the form of 30-60 
triangles, as shown by representative macrographs 
illustrated by Fig. 3. It appeared t natural 
tendency for the welders to produce welds of this shape 
when joining approximately equal thick: his 
is certainly to be preferred to welds havit 
convex cross sections, because of re 
centration. 

The oxyacetylene welds were mac 
using '/,.-inch diameter rod on inc] 
and '/s inch diameter on the larger 
welds were made by depositing twe 
employing '/s-inch diameter coate 
noted that smoother fillet welds « 
the oxyacetylene torch than with tl 


sizes below l-inch pipe Smooth: 


Fig. 1—Stress Concentrations in Butt and Fillet Welds 


trade forged-steel, socket type fillet-welded fittings, but 
these have generally been made from screwed fitting 
lorging blanks, their ends being bored out with a socket 


T 


th 


ler than tapped for pipe threads. The thickness of 
he bands or socket walls of the fittings in respect to the 
pipe wall thickness was quite heavy because they were 
primarily designed for screwed joints This has caused 
some trouble for welding operators in producing quality 
welds, due to the fact that either the thinner pipe wall 
Sections had a tendency to overheat, or lack of fusion 


a 


Fig. <—Fillet Welds Made to Conventional Screwed 
Fitting Designed for Weldir 
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OXY - ACETYLENE 
WELOS 


SHIELDED METALLIC 
ARC WELOS 





STANDARD GRADE “A” PIPE 13% CARBON CONTENT 





STANDARD GRADE "6" PIPE 35 % CARBON CONTENT 





EXTRA HEAVY GRADE “A” PIPE 13% CARBON CONTENT 
FORGINGS S.A. 1025 STEEL .24% CARBON CONTENT 


Fig. 3—Representative Fillet Welds Used in Tests. 
30-60° Weld Contours 


Note Approximate 


has an important bearing on the fatigue life, as will be 


discussed later 


HYDROSTATIC PRESSURE TESTS 


Destructive tests were made on four tees of each size, 
; inch to 2 inches, inclusive, welded to standard Grad« 
A pipe and four of each size to extra strong Grade A 
pipe. In addition, four tees of each in the */,4-inch, 
l'/,-inch and 2-inch were welded to standard 
Grade B and extra strong Grade B, making a total of 8S 
assemblies, half of which were gas welded and half arc 
welded he lengths of pipe joined to the tees were 
rather short, ranging from 6 inches on the smaller sizes 
to 10 inches on the larger sizes. Short lengths were 
employed in preference to long lengths, because the 
strengthening effect afforded by the end closures per 
mitted higher bursting pressures, thus imposing greater 
stresses on the fillet welds and fittings. 

Hydrostatic pressure was built up gradually on the 
assemblies, until failures occurred, by means of a hy 
draulic displacement machine, capable of developing 
pressures in excess of 50,000 Ib. per sq. in. During the 


I 


Sizes 





Fig. 4—Typical Failures Obtained on Hydrostatic Tests 
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pressure tests diametral deformation readings 

taken on the fittings by means of dial indicators 
the yield point of the material, but, as the results 
no connection with this paper, the data have not 








included. The average bursting pressures are rec 
in Table each figure representing an average of 
for each size, two gas welded and two arc wel 





[ypical failures are shown in Fig. 4. For compari 
theoretical bursting pressures of pipe, calculated 
Barlow’s formula, are included in the table, i.e 
ai XI .0. 
OD.) 






( Bursting Pressure in psi 


where 1 pipe wall thickness 
Eads tensile strength in lb. per sq. in 
OD. outside diameter of pipe 


using the minimum tensile strength specified for A 
T. M.--A 106 seamless pipe of 48,000 Ib. per sq 
Grade A and 62,000 Ib. per sq. in. for Grade B 








Fig. 5—Method Employed in Making Pull Tests 


comprising 264 fillet-we 
joints, only one fracture occurred in a weld, and 
happened on a 1'/,-inch tee with extra strong wei 
Grade B pipe, However, the internal 
sure to cause rupture was 16,000 Ib. per sq. in., whi 
exceeded the failure pressures of 14,700, 15,000 
15,250 Ib. on similar combinations. In every cas¢ 
pressures to cause failures were considerably in ex 
of the minimum theoretical bursting pressures of aver 
lengths of pipe 


Ot the SS assemblies, 





, 


gas welded. 


TENSILE TESTS 


Pull tests were made on another set of 88 welded 
assemblies, identical in every respect to those used 
the hydrostatic tests, with the exception that fill 
welded joints were only incorporated in the run opening 
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Table 1—Hydrostatic Bursting Pressures 
(Pounds Per Square Inch) 



































ze Grade A Grade B 
4 Seamless Steel Pipe | Seamless Steel Pipe 
Fitting | —_ i 
and [Welded Theoretical Welded | Theoretical 
ipe | Aesembly Bursting Assembly | Bursting 
| by Pressure by Pressure 
Actual of Pipe Actual | of Pipe 
Inches L Test Alone Test | lone 
|__inches _ 
Standard Weight Pipe and Tees 
m—TJ4 | =owe)hCUdT 15,644 | Not Tested | 
3/8 17, 680 12,942 Not Tested | 
1/2 18,180 12,457 Not Tested | 
4 135,440 10,331 16,250 | 13,344 
} 
1 13,750 9,709 Not Tested | 
1/4 } 11,310 8,096 12,190 | 10,457 
1 1/2 9,190 | 7,326 Not Tested | 
Z L 8 880 | 6,224 10,310 8 040 
Extra Strong Weight Pipe and Tees 
1/4 | 27,620 =| 21,155 Not Tested | 
3/8 25,000 17,920 Not Tested 
1/2 21,950 16,800 | Not Tested | 
3/4 20 ,000 14,080 19,900 | 18,166 
| 
l 16,810 | 13,067 Not Tested | 
4 14,500 11,045 15,250 14,267 
] 2 13,060 | 10,105 Not Tested 
2 _| 12,380 8.81) | 14,310 11,361 
using ll-inch lengths of pipe, making a total of 176 
velds. These were subjected to combined tensile and 


shear 


until breakage occurred, as shown in Fig. 5 
are given in Table 2 and each figure is an average of four 


specimens, two gas welded and two arc welded. 


6 illustrates typical 


failures. 


loads in a 200,000-Ib. hydraulic tensile machine 


Results 


Figure 


In this test not a single weld showed any signs of fail 
ing, the pipes fracturing in all cases at a distance ranging 


from */, inch to 5 


there was no 


difierence in 


inches away 


made by either process. 
The favorable results obtained with fillet welds on the 
hydrostatic and tensile tests brought up the question 


of whether the test welds were representative of 


results 


from the \ 
with wel 


and 
joints 


velds 


ded 


those 


that might be produced under somewhat adverse field 


conditions. 


Many of the welds used on these tests were 


sectioned, polished and etched, and were found to be 


sound, practically 


free from 


injurious defects. 


‘I he 


general opinion was that the welding possibly was of 
somewhat higher quality than could be expected in most 
field erections, due to advantages in positioning, plus 
the strict procedures and supervision employed in the 


shop. 


Realizing that welding operators, even though 


Code qualified, probably could not produce equal quality 

















field fabrications, where most of the welding is pet 
Table 2—Tensile Pull Tests 
(Total Load in Pounds) 
=< 2 om t 
_ of Standard Extra Strong 
Fitting Seamless Steel Pipe Seamless Steel Pipe 
and Welded to Tees Welded to Tees 
Pipe - 
Using | Using Using | Using 
Grade A | Grade B Grade A Grade B 
inches Pipe iL Pipe Pipe Pipe 
1/4 7,025 Not Tested 7,860 | Bot Tested 
3/8 9,225 Not Tested 11,910 Not Tested 
1/2 13,000 Not Tested 17,950 | Not Tested 
3/4 17,375 22,540 |} 24,910 | 25,300 
' | 
| 
i 30 ,840 Not Tested | 36,940 | Not Tested 
1 if 40,425 | 52,100 51,800 | 69,150 
1 1/2 46,150 | Not Tested | 56,580 | Not Tested 
i | 
2 66,775 | 79,425 90 , 680 | 111,150 
= ilies 4 | al 
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formed in fixed 


accessible places, it was decides 
tensile tests Realizing that it 
simulate welds containing certain d 
from unfavorable positioning, 
welded assemblies, wherein the 
fillets were less than pipe wall 
weaker variety These were 


positions 
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Table 3—Dimensions and Areas of Pipe, Sockets and Welds Used in the Hydrostatic and Tensile Tests 

























































































| STANDARD PIPE EXTRA STRONG PIPE 
THICKNESS TRANSVERSE AREA 4% AREA|| THICKNESS TRANSVERSE AREA P AREA 
O.D. TEROAT THROAT 
SIZE pad aneurin : PIPE || , : | PIPE 
| PIPE | PIPE | SOCKET| PIPE | SOCKET] THROAT PIPE | SOCKET PIPE SOCKET] THROAT | 
1/4 | .540] oss] .129 129 .276 | .224 | 179 -119 | .129 .15? 276 | .224 |l4s | 
we | .678| .09o1 159 .167 -5€3 | .296 | 177 126 | .139 .217 .365 | .296 |157 | 
1/2 | .840] 109 148 . 250 469 382 | 153 147 148 | .320 .469 | .Se2 [119 | 
“3/4 | 1.08] -115 |] .15e 335 | .586 4835 | 145 -154 | .182 | .433 586 | .465 | lle 
I | 1.515] -lss 176 .494 | .637 -690 | 140 ~179 176 | 609 637 | .690 | 108 
1/74 1.600] .100 | .191 .669 | 1.125 | .935 | 140 191 191 -681 | 1.125 | .935 | 106 
1 1/8’ 1.900] .14: | .196 ~799 | 1.305 | 1.093 | 137 . 200 196 | 1.068 | 1.305 (1.093 |loz | 
2 j 2. S44] .219 1.075 | 1.812 | 1.516 | 14) 218 219 | 1.477 | 1.812 /1.816 11035 _—i} 











As mentioned previously, it would be difficult to pro 
duce test welds with inherent defects, as might be ob 
tained under adverse welding conditions. In this con 
nection, the following additional work was conducted. 
Special socket couplings were made from S. A. E. 1025 
carbon steel bar stock in the l-inch and 2-inch sizes. 
Three of each size were machined with the socket walls 
reduced in thickness to give the same transverse areas 
as extra strong pipe, so that the welds would represent 
poorer quality and strength. These were compared 
with similar couplings, which were made with sockets 
having the same thickness as extra strong pipe, giving 
125% pipe wall area. All of the couplings were welded 
to extra strong A. 5. T. M.-A 106 Grades A and B pipe, 
using the oxyacetylene process with the same procedure 
as formerly described. The assemblies were pulled in 
the tensile machine with results as outlined in Table 4 
and illustrated in Figs. 7, 8, 9 and 10. 

It will be observed from the test data that only three 
of the six assemblies using Grade B pipe, and with 
sockets having equivalent transverse area to that of the 
pipe, failed in the welds. The tensile loads to cause 
failure were in the same range as those that fractured 
in the pipe. All of the other combinations, including 
equal socket and pipe areas with Grade A pipe, as well 
as equal thickness of sockets and pipe welded to both 
Grades A and B pipe, failed outside of the welds. Cal- 
culations from the test data indicate that the tensile 
strength of the weld metal somewhat exceeded that of 
even Grade B pipe, and this fact is generally accepted. 
The tests show that defects in the deposited metal, 
equivalent to reduce the effective transverse weld area 
to that of the pipe, will possibly result in weld failure if 
loads approaching the ultimate strength of Grade B 
medium carbon pipe are imposed upon a piping installa- 
tion. However, with the more commonly used Grade 
A pipe, failure in the welds with equal transverse area 
probably will never occur in tension, as their physical 
properties generally exceed those of low carbon pipe by 
a good margin. If, on the other hand, the weld metal 
is of approximately the same tensile strength as the pipe 
material, which is all that is required by the latest pro 
posed draft of the Code for Pressure Piping, then the 
chances are about equal to have either the pipe or weld 
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fail under high tensile loading when the socket 
are of the same thickness. 


and pipe 


HARDNESS EXPLORATIONS 


Extensive hardness surveys were made on 
removed from assemblies comprising l-inch tees, stand 
ard and extra strong pipe in both Grades A and B, fillet 
welded by oxyacetylene, as well as by electric arc method 
The specimens were ground, polished and lightly etche 
to reveal the various zones. The hardness readings 
shown in Table 5, were determined on a Vickers hard 


sect 


ness testing machine, and are expressed in Vickers 
pyramidal numbers, which are substantially the sam 
as Brinell numbers within the range covered. 

The chemical composition of the tees and pipe used it 











Fig. 7—Tensile Failures of 1-Inch Assemblies Having Sockets and Pipe 
of Equal Thickness 
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Table 4—Tensile Load to Cause Failures of Oxy-Acetylene 
Welded Assemblies Having Socket Wall and Pipe of Equal 


Thickness vs. Socket Wall and Pipe of Equal Area 



























































Size of Joint j 2 
eT of Pipe | | 
Socket | Thickness 36.5 78 105 1 85 ar 
Wall & of Transverse 
Area of Pipe 129 100 125 100 sal 
bp. of Socket 1.6575" 1.615° 2.94575" 2.775° 
Gore of socket 1.3385° 1.335° | 2.405° 2.405" 
Thickness of socket -1763° | .146° | _.2194° 165° 
ness of Pipe »\ Aa. .218° -218° 
eo Ultimate Tensile Load in Pounds to Cause Failure 
— Extra Heavy Grede A Pipe 
ce Ls $7,650 | 40,180 | 87,200 | 86,800 
Ne [ 2 38,500 | 38,100 | 89,200 | 66,800 _ 
L_ 3. 37,400 37,800 87,500 _|_ £7,400 
- Average | 37,9850 | 38.683 | 87,966 |. 87,000 
Neture of Failure No failure in weld. The pipe failed in each cease, 
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No failure Sample 
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the assemblies from which hardness surveys were made 
are as follows 


Chemical Analysis 


Description Si Mn S P C 
Socket Tee ). 58 0.017 U.UL2 ). 24 
Standard Grade A 0.30 0.50 0.022 0.017 l 
Standard Grade B 0.21 0.84 0.023 ).023 5 
Extra Strong Grade A 0.21 0.53 0.030 0.016 | 

tra Strong Grade B 0.18 U.Y3S 0.0380 ). 023 26 


Che hardness values obtained are within the range 
generally acceptable for pressure piping, although the 
results indicate that preference should possibly be given 
to the lower carbon ranges in Grade B pipe. 


METALLOGRAPHIC EXAMINATION 


Metallographic examinations were made on sections 
iken from the same eight assemblies that were em 
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Fig. 8—Tensile Failures of 1-Inch Assemblies Fig. 9—Tensile Failures of 2-Inch Assemblies Fig. 10—Tensile Failures of 2-I+r 
aving Sockets and Pipe of Equa! Thickness 


Having Sockets and Pipe of Equal Transverse Area 


ployed in the hardness surveys Kacl specime! was 
photographed at a magnification of umeters to 
give the general appearance Local areas on each speci 
men were also photographed at higher magnifications to 
ascertain the structural characteristi { the base ma 
terials, the weld deposit and heat effect from the two 
welding processes, with the varying carbon contents 
Eight macrographs and nineteen photomicrographs in 
all were taken, but only a few have been selected for 
illustrations (hese are shown in Fix ind 

Miu TOS Opl eCxXall inats 11s ol the ~ <s il I wie ] is TX 
vealed sound leposited metals with g liu etween 
weld metals and both fittings and pipe, a own by the 
gradual merging of the weld deposits with the parent 
materials. In comparing Figs l al it will be 
observed that the heat effect produced by the oxyacety 
lene process is more pronounced than with the electric 
arc, extending turther from the weld, and resulting in 
coarser structures in the adjacent parent metals. Al 
though coarse grains of this type are usually considered 


to have somewhat lower physical properties and tough 
ness, these have not been reduced materially as evidenced 
by the bursting and tensile pull tests made on the welded 
joints, wherein the failures occurred at points quite 
remote from the heat-affected zones. The effect of 
increased amounts of carbon in the parent metal on the 
grain size of the heat-affected adjacent metal is brought 
out in comparing Figs. 12 and 13. It is interesting to 
note the difference in structures between 0.13 and 


0.35% carbon steel pipe 


FATIGUE TESTS 


A number of socket type, fillet-welded joints were 
made up with gas and arc welds, usin nch tees, 
standard and extra strong pipe in both Grades A and 
B hey were subjected to fatigue tests in comparison 
with screwed joints in extra strong Grad { and B pipe, 
the tees being made from socket type forgings Phese 
studies were made on a resonant magnetic fatigue-testing 
machine, in which the fittings were firmly fixed to a 
solid member and the pipe joined to the fitting ibrated 





Assemblies 
Having Sockets and Pipe of Equal Transverse 


Area 
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Fig. 1l—Oxyacetylene Weld 
Medium Carbon Steel Pi, 
60 X 





Fig. 12—Electric-Arc Weld in Me- 
dium Carbon Steel Pipe 
60 X 
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Fig. 13—Electric-Arc Weld in Low 
Carbon Steel Pipe 
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Table 5—Hardness Survey of Fillet Welds on | In. Tees and Grade ‘‘A’’ and ‘‘B"’ Pipe 
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Vickers Pyramidal Hardness Numbers at 3% Kilo-gram Load 






























































= | TEE q BaF 
| GRADE i | | ; AN 
DISTANCE FROM FUSION LINE aie a DISTANCE FROM WELD | 
oni i i\ t " 
| F | 7 7 PUSION mn.D | Posner T | | 
| /24 7/8" 1/2"| 1/4"| 1/8") 1/16") LINE LINE 2/16" 1/8" | 1/2" | 1° 21/29 4" | 
PIPE ELD 11/2 Thies |1/2 1/4 1/8 /i | h/ | / Ke 1 L 
Standard | Arce | 160 159 [156 | 160 | 174 | 181 [188 [184 |178 [147 | 142 | 132 | 126 180 [130 | 
Grade A | Gas | 169 50 | 353 | 153 | 159 | 17) J16) 46 /)4) [132 | 333 128 | 123 | 124 'l2e3 | 
Standard Are | 160 163 | 159 | 169 | 174 | 196 |192 |189 |222 [esl | 249 | 202 | 201 | 201 [197 | 
brade B Gas | 169 1262 | 370 1375 1179 1165 [50 |177_ 228 | 240 1195 | 180 195 [199 | 
Extra Strong! Are | 158 60 | 160 | 164 | 185 | 198 |212 /162 |} 150_/145 / 131 | 129 129 125) | 
Grace A Ges so [158 | 164 | 173 | 186 |175 /162 /143 {146 | 140 |130 | 132 | 132 {150 
xtra Strong| Arc | 158 157 _|160 | 163 | 181 | 196. [167 1/179 [207 j200 | 189 1/177 | 168 | 175 1170 
brade B | Gas j| 148 159 | 166 | 183 | }86 |1e4 [163 [163 fi92 | 182 |164 |162 |172 (175 





























*Pigures ere an average of 3 readings. 


by means of a strong electromagnet located at such a 
distance as to impose high stress reversals on the joints 
at each current cycle (see Fig. 14). Our findings re 
ported herein cover only the preliminary investigation 
in which the pipe was vibrated at an amplitude to pro 
duce a stress in the pipe at the joint approaching the 
yield point of the material. At the present time further 
tests are being made with numerous improvements in 
the testing machine, which will permit more accurate 
control and greater range of stresses. Consequently, 
these results are only indicative and should not be con- 
strued as conclusive. 

Failure always occurred as a minute transverse crack 
in the pipe at the edge of the weld and usually started 
at an irregularity in the weld contour, such as a ripple 
in the surface of the weld or in a slight undercutting of 
the pipe, all of which were points of stress concentration. 
It was observed that gas welds, because of their smoother 
contours, had a fatigue life almost double that of arc 
welds under the same stress conditions. It was also 
noted that gas welds having an approach angle of 30 
with the pipe were somewhat superior to those made 
with a 45° angle, displaying approximately 20° ad 
vantage. This difference was not so noticeable in arc 
welds and apparently was due to ripples causing notch 
effects. Another interesting observation was that both 
arc and gas welds with extra strong Grade A pipe lasted 
seventeen times longer than screwed joints in the same 
pipe and 23 times longer than Grade B pipe. 

It is generally accepted that the coarse-grained struc 
tures as displayed in Fig. 11 have lower endurance limits 
but this does not appear to be an important factor, as 
our findings indicate that smoothness and proper weld 
contour influence the fatigue life to an even greater 
extent than the metal itself. 


STRESSES IN WELDS DUE TO SHRINKAGE 


Both the Code for Pressure Piping and the revised 
Paragraph P-112 of the A. S. M. E. Boiler Code recom- 
mend that a '/,.-inch clearance be provided between the 
end of the pipe inserted into the socket bore and the 
shoulder in the socket, prior to welding to reduce the 
residual stress in the weld, resulting from shrinkage upon 
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cooling from the welding heat. This clearance is not 


always possible to control and the question was therefore 
asked: if the pipe should shoulder, what would the stress 
be? The determination of stresses in welds is quite a 
controversial subject on which only brief progress has 
been achieved due to difficulties involved in making 
accurate strain measurements. Consequently, very 
little information is available that can really be applied 
to practical problems. Nevertheless, we made numerous 
attempts to measure stresses, and although we only 
achieved some degree of success, the indications were 
that the stresses due to shouldering are not of any con 
sequence, as a certain amount of upsetting occurs in 
both the weld and adjacent metals while in the plastic 
range, 

With reference to the original tensile pull tests, in 
which the joints were welded with the pipes in the ver 








Fig. 14—Fatigue Testing Machine Used in Tests on Fillet-Welded Joints 





tical position so as to shoulder in the recess of the fittings, 
failures occurred in every instance in the pipe. Had the 
hrinkage stresses in the weld, due to restraint, been of 
substantial magnitude, some failures would likely have 
occurred in the welds. Other examples of restraining 
forces occurring during welding are to be found in slip-on 
fillet-welding flanges ar flanges that are 
back or seal welded. In the case of the slip on flange, 
the pipe is fixed after the first weld is completed, 


likewise, in 


id screwed-on 


and, 
flange, the pipe 

To our knowl 
welds on such flanges have never failed in service 


SUMMARY 
[t can be said from the results of this investigation that 
fillet welds, as applied to piping, display excellent 


the case of the screwed-on 
is fixed by the threaded pipe connection. 


edge, 


gen Cutting Standards 


XISTING 


faces do 


German standards for machined su 
not take into account the high state of 

oxygen cutting at the present time Oxygen cut 
surfaces are not far behind good machine cut surfaces i 
smoothness, and precise tolerances can be met. Three 
types of cuts are recognized: (1) rough cut, (2) smooth 
cut, dimensional cut. 
made by hand and numerical requirements are not im 
posed. The smooth cut is made by oxygen cutting ma 
chine lable 1 for tolerances). The cut is as smooth 
as a cut made on a planer or a milling machine. The 
dimensional cut is as smooth as the smooth cut, but must 
meet the tolerances in Table 1. A maximum deviation 
from a straight line of +0.04 inch is allowed for long 
straight cuts, not including bevel cuts. 
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A 


(3) 


see 


* Translation of 
(Oxygen Cutting ol 
Standard DIN 2310 
VDI, published in Ma 


Brennschneiden tahl; Begriffe, Verfahr 
Steel ferms, Methods, Symbol 
sponsored by German Welding R 

hinenbau, 23 (7 317-318, July 
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von Zeichen 
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ymimittee ot 


en 
German 
esearch (¢ 
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Fig. 1—Symbols for Oxygen Cutting 
Left: Rough cut (manua 
Middle »mooth machine 
Right Dimensional cu 
ype of Cut y* _* 


Smooth 0.0044 0.0044 0 
0.00127 0.00047 0 
Dimensional 0.0044 0.004 + 0 
0.012T 0.0004T 0 


T thickness, inches 


rhe table applies to plates 0.16 to 4 inc 
* See Fig. 3 


All dimensions are related to the edge of the cut, 


Tentative German Oxy- 


The rough cut generally is 







































strength characteristics and can safely be employ: 
the same manner as butt welds, without any restrict 

as to pressure and temperature. It is gratifying to knoy 
that Codes are recognizing this fact, making pos 
further application of fusion welding, and thus 
coming difficulties usually encountered in butt wel 

of the smaller sizes of pipin 
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Che symbols used for the cuts are shown in Fig. 1, w! 


the terminology of oxygen cutting is explained in Fig 
2. Cut edges and surfaces must be free from cracks a! 
pronounced drag lines. Slag on the lower side must 
easy to remove. 
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Table |—Maximum Allowable Dimensional Deviations, Inches, in Oxygen Cutting 


Deviations for Different Lengths of Cut, In 


Over 4 to Over 20 to Over 40 I1 
e* Up to 4 In 20 In 410 In 
OUO4 + 
OOO 7 
004+ +) O2 +() O4 = 06 + () SS 
0008 T 


‘hes thick. 
not to the center of the kerf. 












Reclaiming Spindles, 
| Crabs, and Coupling 
ie Boxes 


By D. B. RICE” 


HE problem of reclaiming or replacing the wear 
hese items of steel mull rolling equipment ha 
ilways been one of major proportions Rey 
cost of the parts would justify the necessary ex 
itures for reclamation if the equivalent to original 
were obtained When increased service life is 
from the built-up part, an appreciable savings 
aintenance man-hours and an increased production 
iccomplished 


] 
nace 


he spindles, crabs and coupling boxes, acting as the 

ins of power transmission between the engines or 

tors, and the rolls, are subjected to extremely sever« 
service. On a continuous type mill the pounding results 

wear on one side of the pods only, while on the re 
ersing mill both sides of the pods are active, and the 
effect is, therefore, doubly pronounced. The efficiency 
the mill is materially reduced by wear at these points 

frequent replacement is required either with new 
material or reclaimed parts to maintain the equipment 
within practical limits Improper maintenance of 
separators or stretcher blocks very often causes excessive 
wear, which would ordinarily result in scrapping of the 
part as being too badly worn for reasonable reclamation. 
However, by the use of suitable welding materials for 
the purpose, even badly worn pieces can be reclaimed 
with the assurance that the additional service to be 
obtained will offset the expense and actual profit will be 
derived from it 

rhe following procedure, developed in one of the larger 
eastern steel plants, has resulted in several times the 
service to be obtained from new parts 

A number of analyses of steel are used for spindles and 
crabs. Predominant in this field, however, are carbon 
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elding Engineer, American Manganese Steel Division hicag Height 











steels ranging from 0.45 to 55° ex 
12 to 14%, manganese, or Hadfield 
[It is sometimes necessary to repla 
inches of worn-away material on the 
and under such conditions there 1 
terials used if the parts are of 0.45 1 
Considering this type of steel first 
metal is removed from the areas t 
is accomplished by means of a cutti 
ping and grinding. The piece is thet 
perature between 400 and 500° | 
of comparable analysis is used to 
posit and build up these areas to wi 
finished surface Each bead must be 
to stress relieve and produce a mort 


making the material less susceptibl 


pact 


The additional material need 


build-up to template siz 


nickel-manganese steel, containing 3 


14%, manganese, with 0.75 
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be thoroughly peened not only for stress-relief, but also 
to increase the Brinell hardness of the deposited metal 
toward its ultimate hardness, which is between 400 and 
150 Brinell. This operation, it was found, reduces the 
initial flow of the deposit in service and produces a much 
smoother finished surface. Any high spots should be 
removed with a hand grinder when welding has been 
completed so that all surfaces conform closely to the 
template. Asa measure of precaution to prevent spalling 
in service, a dovetail or groove should be provided at the 
back of each pod to allow for any stretch or flow of the 
weld metal which may take place. This groove should 
be about */, inch wide and '/, inch deep, as indicated on 
the sketch (Fig. 1). 

In case the part is of the Hadfield or 14% manganese 
steel analysis, loose or spalled material is removed by 
grinding. Preheat temperatures must be limited to 
300° F., as prolonged heating at temperatures above 
400" has a detrimental effect on the physical properties 
of 14% manganese steel. Heating, however, does not 
affect nickel-manganese steel. The entire build-up 
is then made with nickel-manganese steel electrodes, as 
described. 

Figure 2 shows a welder in action and the subject of his 
activities is a typical spindle or crab. Templates are 
used to check dimensions of the finished product. In 
Fig. 4, the subject is a coupling box of standard type and 
the welder is building it up to normal inside dimensions. 


Light Sections for Spot 
Welding 


WELVE tentative German standards have ap 

I peared for light steel sections for spot welding, 

Fig. 1. Their application is illustrated in Fig. 2. 

rrough sections are suitable for spot welding to walls as 

stiffeners. They also can be converted to hollow sec- 

tions by spot welding small sheets across the opening. 
Che flanges are sufficiently wide for spot welding. 


* Tentative Standards E6751 to E6762, described on page 271 of Maschinen 
bau, 23, June 1940, p. 271-274 





- >< ol 
Fig. l—Left: U-Section with Small Flanges (E6761) 
r varies from 0.039 to 0.16 in. 
h varies from 1.2 to 5.5 in 
b varies from 0.47 to 0.71 'n 
s varies from 30 + 
Middle: Wide ‘‘Open Box"’ Section (E6760) 
he sections vary from h = 1.2.65 = 1.7 ).039 in h E 6.4 1¢ 
n. The latter section weighs 9%/s Ib./ft. and the section modulus about the y axis 31.4 


Right: Wide ‘“‘Trough"’ Section (E6758) 


h and bi vary from 1.2 to 5.5 in 
bs varies from 2.1 to 6.9 in 


s varies trom 039 to 0.16 in 


856 


THE WELDING JOURNAL 





. 
Figure 3 indicates the excessive wear that takes 
on these parts and details of the built-up areas. 

The procedure for reclaiming of coupling boxes foll 
that of the spindles and crabs in so far as preparat 
preheating and general welding practice is concern 
rhe initial build-up material, however, should be nickel] 
manganese steel, which is applied to within '/, inch of 
finish dimensions. As all deposits are made on th 
terior of the casting, peening is difficult and the effect 
it, in increased hardness of the material deposited, ar 
not as great. To compensate for this condition and als 
to provide a metal of different analysis and character 
istics to work opposite the nickel-manganese applied t 
the spindles, the final '/, inch to reach finish dimensions 
should be deposited with a hard facing welding rod 
coating of tough, impact and abrasion resistant n 
terial, having a Brinell hardness between 450 and 
as deposited, will thus be provided where the wear 
impact are greatest. This hard face will furnish a dens 
smooth deposit free from porosity or other defects 
will require very little grinding to produce a surface 
sufficiently smooth and close to dimensions to be ad 
vantageous from a standpoint of wear and adequat 
bearing. 

There is definitely an appreciable saving in mail 
tenance costs to be made in reclamation work of this 
nature. The procedures detailed above have been t 
and proved to accomplish such results 
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Fig. 2—Left: U-Section with Small U Flange B, and Small ‘‘Open Box 


Section B Spot Welded to Form a Reinforcement Over a Standard Germar 
Hollow Section 





Upper Right: A Square Hollow Section Spot Welded at Right Angles toa 


arrow ‘‘Open Box"’ Section C 


Lower Right: A Standard Channel E Spot Welded to a Narrow 


ox"’ Section D 


Upen 


The open box”’ sections are intended for convers! 
into new types of sections, especially hollow sections 
by spot welding, Fig. 2. The dimensions of the ‘‘opet 
box’”’ sections permit them to be slipped over standard 
hollow, C, and U sections. The flanges are wide enoug! 
for only a single row of spot welds. These light st 
sections were proposed in 1939 for agricultural mach 
ery, but subsequently have been adopted in other indu 
tries. The sections are supplied in mild steel and hig! 
tensile steels (tensile strengths 53,000 and 71,0 
Ib./in.*, respectively). 
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RECORDERS AND INDICATORS 


tor Resistance Welding Machines 


By W. C. HUTCHINS 


UT of 50,000 resistance welding machines, less than 

one per cent are equipped with any sort of instru- 

ment to inform the operator if variations occur in 
those factors which must be held constant for consist 
ently strong welds. Fortunately the process lends itself 
to the juggling of many variables to arrive at a weld 
which is considered to be satisfactory frequently ‘“satis- 
factory welding’ means that out of every four ‘‘welds’”’ 
there are one or two “strong welds.”’ 

I know of one large corporation which until a year or 
so ago used spot welding only to hold the sheet metal 
parts together until they could be soldered or riveted. 
Soldering and riveting were used, according to the plant 
manager, because “‘we cannot depend on spot welding.’ 
vestigation showed that there were no data in the 
plant as to the current value, the duration of current, 
electrode pressure and electrode diameter required for 
any one job. Line voltage drift and its effect on the 
weld quality had been given no consideration. The 
peration of each welding machine was left entirely up to 
the operator who was given a foot-operated welder with 
which to guess at the timing, pressure and tap setting 
he should use for each weld—this to be done after he 
finished filing the electrodes to the shape he thought 
best for the job. 

I do not intend to include in this paper instructions as 
to how consistently strong welds can be made but rather 
to describe a number of instruments for use with spot 
welders (some of which may be used with all types) 
which when used properly eliminate guess work and put 
resistance welding on a scientific basis—a fabricating 
cess that is just as dependable as riveting, fusion weld 
ng or any other form of fabrication. Such scientific 
use of resistance welding permits the manufacturer to 
take advantage of the many benefits to be realized 
through its proper use—each weld designed to take a 
prescribed load. 

A description of various instruments follows or where 
these devices are known to have been previously pub- 
lished, references will be given. 


i! 
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MEASUREMENT OF CURRENT 


lhe heat produced in a spot or seam weld is propor 
tional to the square of the current, if all other variables 
remain constant It is obvious, therefore, that the value 
ol current must be known before one can complete the 
electrical specification for a weld. 

The following devices are used for the measurement 
of current in the resistance welding circuit. 


Presented at the Annual Meeting, A. W. S., Cleveland, Ohio, Octo 
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idustnial Department, General Electric Company 


Electromagnetic 
secondary shunt 

Current crest metet 

Cathode-ray oscillograph with 

Pointer stop ammeter with primary 
rent transformer 

Vacuum-tubs 


Neon-tube meter with s 


devices are individually discu 
Hess entitled, 


The pointer stop ammeters 


JOURNAL, March 1940. 

The magnetic oscillograph is almo 
fundamental research work, in that it is 
of instruments available. 
sient phenomena and permits simultaneous 
many functions, so that the relation betwee 
how they affect the quality of welds can 
For instance, an oscillogram o 
welding machine cai 
information simultaneously 


It permits the 


The wave form, duration and valu 
the primary and secondary ci 
Electrode to sheet resistance 
Sheet to sheet resistance. 
Voltage, power factor and watts 


JOURNAL, October 


MEASUREMENT OF VOLTAGE 
The current varies directly 


primary and also th 
welding machines, especially 


the voltage, while making a weld, 1 
ficulties cause: 


considerably 


heat and low volt ige Inay be cau 








Fig. 1—Portable Pointer Stop Ammeter 


most accurate method of measuring voltage, but its use 
may not be justified in many cases. The conventional 
voltmeter cannot be used accurately for this purpose be- 
cause the duration of the weld is so short that the con 
ventional instrument, having a period of one or two 
seconds, will not reach a stable position before the weld 
is completed. A simple method, accurate within three 
to five per cent, is to use a pointer stop voltmeter similar 
to that of the pointer stop ammeter for measuring cur- 
rent, except that the stop is on the high side of the needle 
or pointer. The pointer is pushed down scale until it 
does not drop away from the stop during the time a weld 
is made, thus the voltage during the weld is indicated. 


MEASUREMENT OF TIME 
(DURATION OF CURRENT FLOW 


In addition to the oscillograph there are a number of 
instruments available for determining the duration of 
current flow, for instance, the cycle recorder. The cycle 
recorder consists of a frequency-sensitive element, on the 
end of which is a stylus. The stylus makes a trace on a 
narrow strip of paper. This paper strip travels at the 
rate of several inches per second while a record is being 
taken. When connected across the primary of the 
resistance welding machine or used with an exploring 
coil suspended in the secondary circuit of the welder 
transformer, the trace is a straight line except when power 
is applied to the primary of the welding machine. Dur- 
ing the interval that current flows, the 60-cycle current 
will cause the recorder to trace this alternating current. 
Each half-cycle can be counted to determine the number 
of half-cycles that current was applied to the welding 
machine. A detailed description of this cycle recorder 
appears in the General Electric Review, August 1935. 


WELD RECORDER OR AMPERE SQUARED SECOND 
RECORDER 


Probably the most wanted instrument today in the 
resistance welding field is an instrument which will 
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ly and accurately inform the operator wh: 
variation occurs which will reduce the strength of a 
below a predetermined minimum, and simultan 
record the per cent reduction in strength of that w 

The nearest approach to the ‘‘most wanted instru: 
today’ is probably the so-called weld recorder 

The weld recorder is a recording instrument, sig 
device, and lockout control that records on a 
chart the variations of the electric input for each 
weld as compared with the input for other welds, 
compared with a predetermined normal 

It 1s SO designed 
which may be 
weld 


positive 


that when a variation of J*t « 
of sufficient magnitude to cause a 
based on the predetermined settings of th 
corder) a bell gives a continuous audible signal 





A Ail 
weld-initiating circuit is automatically opened, pre 
ing subsequent welding until a push button is pr 
In addition, the recorder chart indicates visually 
the weld was not within the preset allowable limit 
proper welding and shows whether the input was 
or below normal. 


The enclosing case ly 


can be locked, so that on 
authorized person can start the welding machine after 
stoppage due to input variations outside the preset 
limits. 

It may be asked, since billions of spot welds have beer 
made in the past without the use of recorders, why shoul 
they now be used? The answer is easy. Users’ spe 
fications are becoming more stringent because spot weld 
ing is now being used in making aircraft, rail cars, bus 
trucks and trailers. These structures are subjecte 
pulsating stresses, and failures of welds may be serious 


Variables in Resistance Welding 


The following are the variables which must be 
curately controlled to obtain high-quality welds 


1. Electrodes (dimensions, material, contact surface 
and cooling). 

2. Pressure of the electrodes on 
welded. 

3}. Surface and character of the metal to be welded 

4. Value of the current. 

5. Character of the current wave for each weld. 

6. Timing of current for each weld. 


the parts to b 


The heat developed in the weld zone is proportional 
to the square of the current (J) and varies directly wit! 
the time (¢) of current application and the resistance 
of the weld zone. The heat produced is, therefore, pr 
portional to /*rt. 





Fig. 2—Schematic Diagram—Measurement of Welder Current wit! 
Split-Core Transformer and Pointer Stop Ammeter 
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Of the three items, resistance (7) varies by a negligible 
nount from one weld to another on metal of the same 
,alvsis and gage, if the electrode pressure is consistent, 
the shape of the electrode tip is properly maintained, 

the contact surfaces in the weld zone are uni 
formly clean. Under reasonable procedure and inspec 
tion, the resistance just before making welds may be 
yssumed to be sufficiently constant for all practical pur 


al 


noses. If the resistance remains constant, the heat pro- 

iced in the spot weld is proportional to /*t, the current 
variation and the timing variation probably having the 
sreatest effect on the soundness of the welds. The weld 
recorder has been so designed that its deflection (ultimate 
position) is proportional to /*t; thus, it is an accurate 
check on the electric input to the welding machine 

Though time (tf) is constant for a given setting of syn- 
chronous timers, such as thyratron controls, it may vary 
considerably when timers employing contactors are used. 

The remaining variable, current (J), is beyond the 
control of the operator. The major causes of its varia 
tion are changes in the voltage impressed upon the 
primary side of the welding transformer, changes in the 
impedance of the transformer and the secondary leads to 
the welding tools, poor contacts in the secondary circuit 
and transient current variation resulting from starting 
current flow at different points on the voltage wave from 
one weld to another. 





Fig. 3—Ampere-Second Consistency Panel Mounting, Also a Pressure 
Gage and Conventional Ammeter 

Since the heat in the weld zone is proportional to the 
square of the current (assuming the resistance remains 
constant), a current increase of 15 per cent will cause a 
welding-heat increase of 32 per cent. Current is the 
variable to which the welding heat is most sensitive 
since it enters as the square in the heat formula—yet its 
variations are beyond the control of the operator 

[he movement of the pointer of the weld recorder is 
directly proportional to /*f. It is, therefore, a valuable 
aid, for with its use the operator of the welding machine 
is informed if the value of the current, character of the 
current wave or time of current flow changes to such an 
extent that /*t varies outside the preset allowable limits 

Variations in electrode dimensions, contact-surface 
conditions, electrode pressure and character of the metal 
to be welded should be eliminated by supervision of the 
welding process, as far as is possible, because they in 
fluence weld quality. These variations usually have 
slight effect on the current and, therefore, will not result 
in an appreciable change in J*t. However, if such varia 
tions are of sufficient magnitude to affect the value of the 
current, the change in /*t will be accurately recorded. 








Courtesy Edward G. Budd Mfg. Philadelphia 


Fig. 4—-Weld-Recorder Panel, Mounted with Synchronous Thyratron 
Spot-Welder Control in a Portable Case 


$ suitable for 4a seperate weider trans! 


DESCRIPTION AND RATING 
Recording Instrument 


Che recording instrument is similar in appearance to 
a recording ammeter; however, the deflection is essen 
tially proportional to /*t, for current-flow intervals of 


69 Of a second minimum to '/s of a second maximum 
With minor modifications it can be used with pulsation 
welding or spot welding, having ‘current flow longer than 

second The moving element is mounted on jewel 











Fig. 4A—Synchronous Control and Recorder Unit 


of the portable unit shows the re der par 
chronous thyretron contro! with ignitron tubes at the aht. and tt transformer 


for the recorder mounted on the floor of the cabinet 


this side view 
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Fig. 5—Connection Diagram of a Weld Recorder, Thyratron Synchronous 
Control and a Welding Machine 


A—I*t recording instrument; B—Push button to reset after excessive variation in /*t 
C—Relays; D—Time adjustment dial for welder control; E—Gong; F—Heat adjust 
ment dial for welder control; G—Control power to recorder; H—Sensitivity contro 
Il—Tap changing selector switch, J—Initiating circuit; K—Weld initiating switct 
L—Air circuit breaker or safety switch, M—Current transformer; N—Thyratron weld 
ing control including synchronous timer; O Welding transformer and welding machine 


bearings and has no other mechanical restrictions to its 
movement; therefore, accuracy is assured. 

The instrument pointer is motored up scale. The speed 
is proportional to the square of the current. When cur- 
rent flow ceases the pointer immediately stops. The 
record is made, without the use of fluid ink, on a 4-inch 
paper chart from a record roll which travels at a speed of 
4 inches per minute, the paper chart passing over an inked 
ribbon. After the pointer of the instrument has swung 
to its final position for a given weld, a solenoid-operated 
bar strikes the pointer and makes a record in the form 
of adot. The maximum and minimum preset allowable 
limits of J*t are also shown on the paper chart. Im- 
mediately after the record is made the pointer is motored 
back to the zero position to be quickly ready for another 
weld. Welds can be recorded up to 100 per minute. 

The chart roll, which includes approximately 200 feet 
of paper, is automatically fed through the recorder for 
each weld. 

The instrument is designed so that it must receive 
approximately 0.4 ampere-squared seconds for normal 
deflection (mid-point within the preset limits). To pro- 
vide a means of using the recorder over a wide range of 
current and timing variations, a tapped current trans- 
former, a tap-changing switch and a sensitivity control 
are used. 

The tap-changing switch is used by the operator to 
select the tap on the current transformer that will pro- 
vide approximately the correct current to the recorder 
for normal deflection (for the time setting that is being 
used). The sensitivity control consists of potentiometers. 
Normal deflection of the recorder can be established for 
the value of current and timing required to produce a 
satisfactory weld as determined by test. Once adjusted 
for a weld, the potentiometer and the tap switch remain 
unchanged for duplicate welds, 

The limits of /*t, outside which an improper operation 
of the welding machine will be recorded and audibly 
indicated, are plus or minus 15 per cent, which experience 
has proved to be practical. Plus or minus 15 per cent 
I*t corresponds to approximately 7'/2 per cent voltage or 
current change or 15% timing change. 
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The Recorder Panel 


Table 1 below shows practical operating speeds for th 
weld recorder for various durations of weld curren 
With a weld time of 1 cycle, a speed of 120 wel 
minute has been obtained. For higher welding 
such as those required for seam welding) a simple sel; 
tive device is placed in the circuit so that the re 
checks, say, one out of every ten current flow inter 





Table 1 
Weld Duration Maximum Rat 
in Cycles of Recording 
1 Cycle 1/9 Sec.) Welds per Minut 
lto 5 100 
10 SO 
20 65 
24 60 


s() 
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VV 


The weld recorder has not yet been used with the st 
energy spot welding machines; however, work on th 
problem is progressing. 

The weld recorder can be used with synchronous elec 
tronic control or any known form of mechanical 
magnetic control; however, with any control other thar 
the precisely synchronous, variations in transient cur- 
rents for conventional spot welds have proved to caus: 
I*t to vary more than 15%. With pulsation welding 
the transients of non-synchronous control are cumula 
tive and greater J*t variations will occur than with singk 
spot welds. From this it is obvious that when a weld is 


Groups | through 7 
were made with 3 
cycles synchronously 
timed—the current 
changed as follows: 
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mal 


aseee 
4 


Group 6—current in- 
creased 5 per cent 


@ 


Group 7—current in- 
creased 10 per cent 
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Groups 8 through 15 
were made with cur- 
rent and voltage to 
the welder held con- | 
stant and timing | 
changed: | | 
| ke—Normal zero : 
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Group 8—10 cycles 
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Group 10—8 cycles 
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Group 11—7 cycles 
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Group 12—10 cycles 
Group 13—I11 cycles 


Group 14—12 cycles 
Group 15—13 cycles 


Fig. 6—Tracing of a Record from the Weld Recorder One-Half Act 
ize 
Five 


welds were made at each of th settinas indicated at the fy vache 


yratron welder contro! was us 4 
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Fig. 7—-Tracing of Weld-Recorder Record 


Each of the darker dots represents one weld. Welds were made with the types 
f control indicated at the left he allowable limits of /*t (represented by paralle 
s of dots) are adjusted for variation of plus or minus 15 per cent 


to receive /*t within + 15%, only precisely synchronous 
control should be used. 


Ampere-Second Consistency Indicator 


An indicating instrument of considerably lower cost 
than the recorder but intended for the same purpose 
except without the recording and lockout feature) is the 
so-called Ampere-Second Consistency Indicator, con- 
sisting of a conventional switchboard type of ammeter 
modified to include a light source, mirror on the back 
of the pointer, and a phototube, all within the same in- 
strument enclosing case. There also are included a relay 
which is operated by the phototube and the ammeter, a 
potentiometer with dial adjustment and a single stroke 
gong. The ammeter is connected to the secondary of a 
current transformer located in the primary of the resis 
tance welding machine. Such an ammeter requires ap 
proximately one second for the instrument to reach a 
stable reading after a change of current flow. Because 
of the inertia of the moving parts of the instrument, the 
pointer of the ammeter will continue to travel across the 
lial after the current flow ceases, provided the duration 
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of this current flow to the welding machine is in the range 
of, say, 1 to 15 cycles. The potentiometer permits ad 
justment of the instrument so that it will deflect to the 
mid-position for that current and timing which produces 
a good weld (as determined by tests). Since 
of current and time of current flow should be the same 
for each “‘best’’ weld, the ammeter will always deflect to 
the same mid-position for all welds receiving the desired 
or optimum ampere seconds. 

The light source within the instrument projects a light 
out through a hole in the face of the instrument. When 
the ammeter deflects to the mid-position, the mirror on 
the back of the pointer reflects the light back through the 
hole on to the phototubs This light on the phototube 
actuates the relay which in turn causes a sing] 
the gong. Should the time or voltage (or both) change so 
as to deliver to the welding machine a reduced number of 
ampere-seconds, the gong will not strike, indicating in 
sufficient ampere-seconds for best welding conditions 

Should the time or voltage (or both) change 
deliver to the welding machine an increased number ol 
ampere-seconds, the ammeter will swing past the mid 
position, causing one stroke of the gong, and as the 
weld is completed and the ammeter swings back, the 
pointer crosses the mid-position a second time causing a 
second stroke of the gong Double strokes of the gong 
indicate to the operator that excessive heat has been de 
livered to the weld. 

This type of instrument gives an audible signal at any 
time that the voltage or current changes enough to throw 
ampere-seconds outside of certain limits which are ap 
proximately plus or minus 10 per cent By changing 
the design of the mirror on the pointer the instrument 
can be made to give the operator a signal for a greater 
percentage such as 15 or 20 per cent 

A number of these equipment? have been used by ait 
craft manufacturers. A typical panel is shown in Fig. 3 


the products 


stroke of 


as to 


combining the ampere-second consistency indicator with 
an ammeter or voltmeter and a pressure gage, all on the 
same panel The instrument having the photoelectri 


ammeter is shown in the upper left corner, a ybvious 
from the hole in the face of the instrument 

The maximum possible speed for this type of instru 
ment is determined by the period of the instrument If 
the instrument has a period of approximately two 
seconds, which is typical, the maximum speed will be 


such as to allow the instrument to swing up-scale and 
come to rest again at zero for each weld Chis means 
approximately 25 to 30 welds per minute, absolute maxi 
mum. 

The maximum duration of current flow is limited 1 
approximately one-quarter to e-third e time re 
quired for the instrument to reach stable reading lor a 
given current valu This meat ipproximately | 
or 20-cycle maximum When used for |] ration of 


current flow, the accuracy of the instru t nsider 


1 
ably reduced 


Welding engineers who take advantag the benefits 
to be realized through the proper us« these instru 
ments will show more consistent weld { ewer re 
jects and consequently lower manufactur 
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Electric Welding, vol. 9, no. 50 (Feb. 1940), pp. 38-40 
Gears and Gearing Manufacture Making Welded G 

Menck Steel, vol. 107, no. 1 (July 1, 1940), pp. 66-68 
Iron Castings. Low Temperature Welding of Cast 


, 

Klopstock Junior Institution Engrs. J. (Julv 1940), py 

t d 5 J a t 

see also Machinery World, vol. 108, no. 2795 (July 2¢ 
64-65 

Iron Castings. Welding of Cast Iron, L. Tibbenl 

Age, vol. 145, no. 26 (June 27, 1940), pp. 36-38 

Jigs and Fixtures. Welding in Jig Time, J 


Haydock 


can Machinist, vol. 84, no. 9 (May 1, 1940), pp. 277-279 
Joints. Modern Assembly Processes, J. L. Miller 

Industry (Lond.), vol. 57, nos. 3, 4, 5, 6, 7 and 8 (July 

pp. 42-46, (July 26), pp. 65-66, (Aug. 2), pp. 82-86, (Aug 

109-111. (Aug. 16), pp. 124-127, and (Aug. 23), pp. 147-15 
Locomotive Axles. Fatigue Strength of Axles with § 


Metal Coated and Flame Hardened, O. J. Horger and T. \ 
walter. Heat Treating & Forging, vol. 26, no. 7 (July 194 
321-325 and 336 

Locomotive Fireboxes. Copper Welding for Locomotiv: 
Construction. W. Cook and E. Davis. Inst. Welding—Tran 
3, no. 2 (April 1940), pp 109-112 

Locomotives, Freight Problems of Freight-Car Weight | 
tion, V. R. Willoughby Railway Mech. Engr., vol. 114 


June 1940), pp. 223-224 

Machinery Manufacture Design and Welding of Fa 
Machinery, J. H. Cooper. Iron Age, vol. 145, nos. 23 
(June 6, 1940), pp. 50-52 and (June 13), pp. 40-44 

Machinery Parts Hard-Facing Machine Part C 
Tupholme. Min. Mag. vol. 63, no. 2 (Aug. 1940), pp. 7 

Machine Tools. Modern Machine Tools. Aircraft Prod 
vol. 2, nos. 3, 4 and 5 (March 1940), pp. 97-99, (Apr.) pp. |! 
and (May), pp. 169-171 

Materials Handling. Handling for Welding, H. | 
Steel, vol. 107, no. 6 (Aug. 5, 1940), pp. 48, 50 and 87 


Materials Testing Machines. New Equipment for Testi 
tigue Strength of Riveted and Welded Joints, W. Muell 
Advisory Committee Aeronautics—Tech. Memo, no. 941 
1940), 5 pp., supp. plates 

Metals. Analysis of 
Technique, T. B. Jefferson 
(June 1940), pp. 28-31 


Fundamental Factors of Hard-!I 
“Welding Engineer, vol. 2 


Metals. Hard-Facing for Modernization, R. L. Lercl 
Congress J., vol. 26, no. 6 (June 1940), p. 16 
Motor Truck Manufacture. Body Design Gives Add 


sional Rigidity, H. C. Frentzel Automotive Industries 
> 1940 , pp 


no. 3 (Aug. 1, 108-109 
Motor Truck Manufacturé Nothing but Welding, W. A 
mann American Machinist, vol. 84, no. 16 (Aug. 7, 194 
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Natural Gas Pipe Lines. Welding 24-Inch Natural Ga 
Sets Precedent, F. B. Taylor Oil Weekly, vol. 98, no. 11 
19, 1940), pp. 42 and 44 


Natural Gas Wells Laying Thick-Walled Lines for R 
Oil Weekly, vol. 99, no 1(Sept. 9, 1940), pp. 32, and 
Oil Well Casing. 2930 Ft. of Welded Casing Run in Kansa 
in Seven Hours, H. F Oil & Gas Journal, vol. 39 
(Aug. 15, 1940), p. 61 
Oxy-Acetylene Cutting 
son. Steel, vol ; 
Oxy-Acetylene Cutting 
American Machinist, vol. 84, nos 
456-459 and (July 10), pp 
Oxy-Acetylene Cutting 
Oxy-Acetylene Tips, vol Aug. 1940 , pp. 177-179 
Oxy-Acetylene Cutting Principles and Applications ol 
tical Machine Flame-Cutting—II, H C Boardman 
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Oxy-Acetylene Cutting. Oxygen Cutting (Flame Cutti 
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‘as Welding. Gas Welding of Rolled Aluminum 


Metal Industry (Lond.), vol. 56, no. 26 (June 28, 194 pp Frame Structur J]. F. Baker and J. W. I I \\ g 
I vol OA ) . 
Cutting. Cost of Cutting with Butane, Propane and Shipbuilding S nd | I 1 of 
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onomical Oxygen Cutting, H. Lawre1 Shiy ildit Shi ng on P 

1 une 10, 1940), pp. 62-63 | 

Iding Technique for Gas Welding of Rolled also Welding Journal, v 4 (Sept | 
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Joints Construction of Cone-Cylinder Joint, W. Seller Aug. 194 

World, vol. 108, no. 2795 (July 26, 1940), pp. 59-4 Soldering I f g, R. W. ( W 

Mills Bethlehem Installs New Continuous Pipe Mill, I ter Tin & | Pu 

Iron Age, vol. 145, no. 24 (June 13, 1940), p 

Steel, vol. 106, no. 26 (June 24, 1940), pp. 47-48 and 78 procket Knockin prock \ l 1. S84 
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Tuly 194 pp. 17-20 Lond vol. 35. no. 409 (Tulv 194 pp. 209 
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, Feb. 1940), pp. 35-3: Water P Lin \ W V 
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ACTIVITIES— 


Related Events 


OBITUARY 
Charles Andrew McCune 


Charles Andrew McCune, our beloved 
Treasurer, died in Atlantic City on Sun 
day, October 13th. Mr. McCune had 
been ill for the past few months as a result 
of a heart attack thought 
that Charlie was recovering and would be 
his old self again. As a matter of fact, 
his visit to Atlantic City was in the nature 
of a rest 

Charlie McCune, as he was known to all 
of us, was born in Jersey City, October 17, 
1879 
at Cooper Union 

Charlie McCune was Research Engineer 
and Secretary of the Magnaflux Corpora- 
tion, 25 West 43rd Street, New York City. 
Largely as a result of his guiding influence, 
and far-sighted wisdom, this company, 


Everyone 


He received his general education 


which started from very small beginnings, 
has flourished to the extent that it has rep- 


resentation all over the world. Charlie 





Charles Andrew McCune 


McCune is a past-president of the AMERI- 
CAN WELDING Society and of the Inter- 
national Acetylene Association. He was 
awarded the Samuel Wylie Miller Memo 
rial Medal in 1934 in recognition of his 
pioneering in the development and appli 
cation of fusion welding. 

From the position of Chief Draftsman 
of the Safety Car Heating and Lighting 
Company, in 1904 he became Assistant 
Engineer, and later Chief Engineer, of the 
Commercial Acetylene Company, retain- 
ing this position until 1916 when he be- 





came Sales Engineer of the Page Steel and 
Wire Company. In 1924 Mr. McCune 
was appointed Director of Research of the 
American Chain Company after 
holding this position for six years, he 
resigned in 


and, 


1930 to become Director of 
Research of the Welding Engineering and 
Research Corporation. Following the dis- 
solution of this corporation, he assumed 
the position as Director and Secretary of 
the Magnaflux Corporation 

Mr. McCune was one of the pioneers of 
welding. In 1905 he cooperated in suc- 
cessfully developing the type of cylinders 
used today for the safe storing and trans 
portation of acetylene, and in devising 
other safety devices. With the Page Steel 
and Wire Company he actively continued 
his early investigations in the field of 
welding rods and electrodes for both gas 
and are welding. As a member of the 
Emergency Fleet Welding Committee he 
was chiefly responsible for the crystallizing 
of specifications for these products. Mr, 
McCune was one of the founders of the 
AMERICAN WELDING Society. He has 
been Treasurer since 1923. Healso served 
as a member of previous Boards of Trus- 
tees for the award of the Samuel Wylie 
Miller Memorial Medal. 

He was a member of The American 
Society of Mechanical Engineers, the 
American Society for Testing Materials 
and the Advisory Board of the United 
States Bureau of Standards. 

Mr. McCune was author of numerous 
papers on acetylene and its uses, the 
metallurgy, of welding rods and welds, the 
manufacture of iron and steel wire and 
research methods in iron and steel produc- 
tion. He collaborated with other authors 
in the preparation of articles on gases, 
metallurgy, and welding. He cooperated 
in successfully developing practical means 
for locating defects in metals by magnetic 
methods of testing. 

The AMERICAN WELDING SOCIETY owes 
much to Charlie McCune for his stead- 
fast promotion of modern welding proc- 
esses as well as for his able handling of its 
financial affairs. 

Space will not permit to give a detailed 
account of all of Charlie’s services and 
connections with the AMERICAN WELDING 
Socrety. His work as Chairman of the 
Filler Metal Specifications Committee for 
a long period of years, however, deserves 
special mention. 

Charlie was always considered a member 
of the inner family of the AMERICAN 
WELDING Society. He gave freely of his 
time, council, and advice. He was Chair- 
man of the Convention Committee, and 
largely through his efforts the welding 
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section of the National Metals I 

has attained its present degree of 
Charlie was full of the milk of 

kindness 





He went out of his way 
times to drop oil on troubled wat 
in promoting harmony and cooper 
The AMERICAN WELDING SOCIETY 
one of its dearest friends 

Surviving are his wife, Mr D 
Varley McCune; his mother, Mr 
.r. Carroll McCune; a son, Donal 
Cune; three Mr ( 
Lewis, Mrs. Joseph Gannon, an 
Alexander Tutles: a brother, Fri 
Cune; a sister, Mrs. Abner McLau 
six grandchildren 


daughters 


RESOLUTION CONCERNING 
CHARLES A. McCUNE 


The following Resolution was 
mously adopted at the Business M: 
of the AMERICAN WELDING Soc 
Cleveland, October 25, 1940 

WHEREAS, the AMERICAN WE! 
Society has suffered one of the grea | 





losses in its history through the d 
Mr. Charles A. McCune, Treasurer 
Society and Chairman of its Com 
Committee, and 

WHEREAS, all of us have k 
death of Charlie, one of our dear 
most loyal friends, 
of the A 
S. assembled at its 21st Annual Bus 
Session in Cleveland, Ohio, pay tribu 
the memory of our beloved past-prt 
chairman of Convention Committee, 1 
surer, also one of the founders of 
Society, who has been largely respor 
for the success of our Annual Meeting 
Conventions, including this one, and 
Secretary on behalf of the Society b 
quested to send an appropriate lett 
sympathy to Mrs. McCune and to a 
her that the example of faithful, un 
and cooperative service which he set, W 


Resolved, that the member 


live on as a permanent memorial to a! 
soul, her husband, and our beloved f: 
and co-worker. 





A MESSAGE FROM OUR PRESIDENT 


A Statement of Policy 


The sound financial policy of th 
ciety’s management has resulted in 
only a balanced budget but a small 
The technical policy has given t 
Society an increasing prestige and an 


serve 


creasing usefulness. THE WELDING J 
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SAVE MONEY ...BY WELDING 


Jaw Plates, Gyratory and Roll 
Crushers, Shovel Teeth, Hammers, 
Tractor Tread Grousers 


with 


MANGANAL 





Reg. U. S. Pat. Office. U.S. Patents 1,876,738—1,947,167—2,021,945 
Il to 13% Manganese Nickel Steel 
WELDING ELECTRODES, WEDGE and 
APPLICATOR BARS, HOT ROLLED PLATES 


STULZ-SICKELS CO a 


Producers Newark, 


Sold Thru Distributors Only 


134-142 Lafayette St., 
N.d 
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This custom built timer is used with a Syncro-Break welder contactor 


make Practical operatimg Speeds as bigh a5 325 welds per minute. 


In this day of specialized machinery for single purpose 
and high speed production, automatic resistance welder 
control is called upon to perform new and increasingly 
difficult cycles of operation. Square D welding engineers 
have both the experience and equipment to provide a 


solution to new problems encountered 


A CASE STUDY - # One automobile manufacturer required 


A Production rates as high as 4325 welds per minut 


B An accurate weld time of less than 3 cycles because of t! 

high speed operation involved 

C Even spot spacing and regular cadence in operation to avoid 
tiring the operator 

D Accessible adjustment to Save time if s¢ work 

E Reliable performance over the millions of operations tha 
would be expected in a single production progran 


THE SOLUTION BY SQUARE D - evolutionar 


type of timer construction was developed 


A Compensation for operating speed limitations of the pneu 
matic welding tool. (A Delay time was added to the usual 
Squeeze, Weld, Hold and Off periods, to pr« le adequate 
pressure on the first weld of a series without reduction in 


operating speed.) 


B Asynchronous motor driven timer mechanism for ac 

C Positive determination of all five timing periods within a 
single revolution of a motor driven cam shaft 

D Indicating adjustments for all periods that « e changes 
while control is in service 

E Ball bearings, precision construction of motor driven | 
and high speed control relays tl it operate nly to begin ar 
end a series of spot welds—not each we A Syncro 
Break contactor was used to break the power circuit wit! 
out arcing at tS Contacts, Ziving maxi! im service W 


minimum maintenance 


Aa 9, Z, ti . Square D engineers are always ready to give 
* ind | 


ividual attenti o your problems. If the 

cannot be solved using one of the n y Standard « trol devices 
' 1 1 } . iis 

available, consideration will be given to su odifications or 


new developments as may be necessary 


SQUARE 7] COMPANY 


DETROIT- MILWAUKEE -LOS ANGELES 


IN CRNROR: SQURRE OC COMPANY CRNROR LIMITED. TORONTO. ONTARIO 








has an excellent reputation and Its technical cooper: among all concerned Our organization prov 


er in its field rhe current program of e AMERICAN fice and contemplat 
National Defense During riods i WELDING Society should be erned trict meeti t 10p th 
hich National Defens« 

re are dislocations and 


trial life 
facilitic 
rime ie ice of 
Ther re of coope 
technical resour¢ 
production 


t econom 


number of engineet i 
n for these new faciliti articipate in 
ansion involves training its organization | 
During normal peace-time activiti Society can be nax 1m service to Na 
the production of munitions is small tional Defense ily provided those con 
that industry has little opportunity to cerned directly ith National Defenss 


I 


and 
and pect 

gain a knowledge of how munition make use of the Society by direct intimate tudy will be given to 
function and what requirements must b participation in it O ) Section- Dist 
met in their production. With normall Section he continuous growth of th rganizat 

mall peace-time appropriations, govern Society during the past fe ars is Closely Technical nmittee The Societ 
ment agencies are unable to build up tech associated with the activities of the S be of increased service to industry ar 
nical organizations comparable to those of tions There is a lack of up-to-dat National Defense by accelerating 
industrial corporations There is bound welding literature but a high rate of programs of its technical com 


the art and science of welding There is always a delay in bringing 


to be a lack of information regarding mili progress in 
tary products—information essential to rhe conditions are conducive to the o1 Society’s codes and Standards int 
establishing method of production and ganization of strong decentralized tech formity with satisfactory industrial 
quality control. If delays in production nical programs Phis is probably the tice, but work should be organized 
of munitions are to be kept to a minimum most important work of the Society and reduce these delays to a minimun 
and if waste due to improper quality con essential to the most rapid development of industry develops new practices and pr 
trol is to be avoided, there must be clos« National Defens« esses, or new products, the organizati 


AFTER SPOT- WELDING, 


IS DISC-GRINDING NECESSARY = 


CHEVROLET used to Add this Operation 
Until they Installed 


NATIONAL INTERRUPTED WELD TIMERS 


and Eliminated Flash Marks and Indentations 


HERE, is a New Achievement 
from Research, 


NATIONAL INTERRUPTERS, 


Unexcelled for Heavy Metal Welding, 
now Make Cleaner Welds on Body Sheets, 
Save almost 507, on Points, and 


Reduce Current Cost by Halving 
TRANSFORMER KVA Capacity. 


At the left, is the rotating cam section of the Interrupter 

Cam A roller drops and closes the pressure valve, with J, the 
squeeze period 

Cam B drops and initiates the weld H the first “On Weld 
time, longer for pre-heating, and followed by a series of rapid 
“Off and On” pulsations that pump the heat through the 
to be welded. The low portions in Cam C, are adjustable 
intervals 

Here in the Simplest, most Reliable Welding Timer ever 

No wonder National Leads in Sales 
Write for Bulletin 4135 


NATIONAL TIME & SIGNAL CORPORATION 


600 E. MILWAUKEE AVENUE DETROIT. MICHIGAN 
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attach a victor safety regulator 






lowered gas consumption Gnd 
better workmanship © 
victor regulag 
on the job longer and fh 
XSI vo Me) \ anime late ME role) of-1c0] c= ,~ y ie 
write for the compre- 
hensive victor regulator catalog 
victor equipment com- 
pany, 844-50 folsom street, 
YelaMigelnratiae) 
| distributing points from 
coast to coast 


















of the Society should be available to de- 
velop Standards and codes for the protec- 
tion of both producer and consumer. 

In standardization and _ codification 
work, the technical society is the mecha- 
nism by which industry can accomplish its 
ends to the satisfaction of both producer 
and consumer and within the public 
interest 


ANNUAL MEETING OUTSTANDING 
SUCCESS 


The Twenty-First Annual Meeting of 
the Society held in Cleveland during th 
week of October 20th went down in history 
as the greatest meeting the Society has 
ever held. A total registration of 1882 
surpassed all previous records by a wide 
margin. Fifty-two papers were presented, 
the greater portion of which were published 
in the October JOURNAL or made available 
in preprint form. The attendance at the 
Annual Banquet and Dinner numbered 
more than 425, representing maximum 
seating capacity 

The meeting was formally launched 
with the President’s Reception on Sunday 
afternoon attended by several hundred 
members of the Society. Refreshments 
were served. The meetings opened 
promptly at 9:30 on Monday morning with 
the presentation of medals and awards. A 
description of these awards is given else 
where 

All of the technical sessions were well at 
tended and the discussion at times was 
quite brisk 

Smooth operation of the technical ses 
sions was assured by authors’ breakfast 
meetings at which the authors and presid 
ing officers, as well as supervisors, got 
together for ‘‘dress rehearsals’ and the 
ironing out of important details. 

A most intersting meeting was held of 
Section delegates at which Mr. K. L 
Hansen, Senior Vice-President of the 
Society, presided. A number of items were 
discussed and actions taken which will be 
reported in a later issue of the JouRNAI 

Comparable with the huge success of 
the technical sessions, the National Metal 
Exposition surpassed all records both as 








to attendance and the size and number of 
exhibits 

The newly elected officers were installed 
at the business session held late Friday 
morning, after the presentation of the 
President’s Report. This report is pub- 
lished elsewhere in the JoURNAI 

The memory of Charles McCune was 
honored on four different occasions. At 
the opening of the convention on Monday, 
the entire membership was asked to stand 
and bow their heads in silence for a minute 
At the Annual Banquet, Dr. Adams paid 
tribute to the untiring energy and devo- 
tion of Charles McCune, his loyalty and 
friendship to everyone connected with the 
Society; this was followed by a testimony 
of appreciation of Mr. McCune by his as 
sociate Dr. A. V. De Forest. At the 
business session, Mr. Meadowcroft pro- 
posed a _ resolution, given elsewhere, 
which was formally adopted. At the 
Board of Directors’ meeting later in the 
day, a committee was appointed to pre- 
pare appropriate formal resolutions. 

At the business meeting a special vote 
of thanks was extended to Mr. F. L. 
Plummer and the numerous committees 
of the Cleveland Section that assured the 
outstanding success of the 2lst Annual 
Meeting. Similar thanks were given to 
the national committees concerned 

This year unusually interesting and en 
tertaining events were provided for the 
ladies and special thanks are due to the 
committee on ladies’ entertainment 


EMPLOYMENT SERVICE 
BULLETIN 


SERVICES AVAILABLE 


A-383 Electric and Acetylene Welder 
Experience slight but rapid, accurate, will 
ing worker. Salary secondary. Married 
Can furnish excellent references from 
former employers in mechanical field 
Heavy gage metal preferred 

A-384 Young man, age 24, citizen 
U. S., high-school education, desires posi 
tion as apprentice welder. Over six 
months’ experience on oil tanks 
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R. W. M. A. ANNOUNCES PRIZE 
AWARDS 


On Monday, October 21st, at the 
ing session of the AMERICAN We! 
Socrety’s 2lst Annual Meeting in C] 
land, Ohio, E. C. Smith, President of th, 
Resistance Welder Manufacturers As 
tion announced the winners of that associ 
tion’s Prize Essay Contest and awa 
the prize 

‘he winning articles and their aut 
together with the prizes won, follow 
First Prize Electro-Magnetic Stirri 

Action in a Spot Weld,” by A. M 

Unger, H. A. Matis, W. A. Knocke, 

Pullman Standard Car Manufa 

ing Co x 
Second l’rize—‘‘Fundamentals of Re- 

sistance Welding,” by R. S. Pelton, 

starting page 426-s, Supplement, 

October 1940 : ess $200 
Third Prize—‘Resistance Flash W 

ing of Strip in Steel Mills,” by J. H 

Cooper, starting page 721, October 

1940 issue at ‘ . $100 
Four Fourth Prizes—$25 each Ap 

plications for Pulsation Welding 

Broaden the Field of Resistance 

Welding,’’ Part III by H. C. Cogan 

and R.S. Pelton, starting on page 568, 

August issue 

(Note: The R. W. M. A. believe 

this paper should be considered with 

Parts I and II by the same authors 

published in the February and April 

issues. ) 

“Spot Welding in Aircraft ( 
by C. F. Marsch 
starting page 750, October 1940 1 

“‘Blectro-Brazing Methods,” by R 
J. Wensley, starting page 754, Oct 


struction,” 


issue 
“Measurement of Contact R 
ance,”” by W. B. Kouwenhoven 
J Tampico, starting page 408 
Supplement, October 1940 
Judging this contest, sponsored by 
R. W. M. A., were Dr. Wendell F. H 
R. P. I., Chairman of the Judges, wit 
L. W. Clark of Detroit Edison Com] 
and Dr. Comfort A. Adams of Edw. G 
Budd Manufacturing Co., assisting 
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BETTER WELDS—LOWER WELDING COSTS 
FOR ALL STAINLESS STEEL WELDING 


























Slasher Cylinder for textile industry. Made of 
28-30 Stainless. Welded with Page-Allegheny 
Type 446, 23-30% Chromium Electrodes 





Milk tanks made of 18-8 
Stainless, welded with Page-Alle- 
gheny 25-12 Electrodes to insure high resistance 
to corrosion without the need for stabilization. 





There is one electrode that is suited best to whatever of the many combi- 
nations of stainless steel you want to weld. e And you can bank on finding 
that one best electrode in the Page-Allegheny group—developed by Page 
in conjunction with the largest tonnage producer of Stainless Steel. « All 
of these Page-Allegheny Electrodes are suitable for flat, vertical or over- 
head welding. e All have a uniform, heavy flux coating. e When the recom- 
mended electrode is used, the weld metal in welds has the same physical 
and chemical properties as the metal being welded. « You will find it 
worth while to get welding electrode recommendations from your local 


Page Distributor. You get better welds at lower welding cost. 






PAGE STEEL AND WIRE DIVISION + MONESSEN + PENNSYLVANIA 


AMERICAN CHAIN & CABLE COMPANY, Inc. 










AMERICAN CHAIN DIVISION HAZARD WIRE ROPE DIVISION READING-PRATT & CADY DIVISION in Conode 
oO CHAIN CO NY tLTr 
AMERICAN CABLE DIVISION MANLEY MANUFACTURING DIVISION READING STEEL CASTING DIVISION eer ON CHA MPANY, LTE 
In Engiond 
ANDREW C. CAMPBELL DIVISION OWEN SILENT SPRING COMPANY, INC. | WRIGHT MANUFACTURING DIVISION a 









FORD CHAIN BLOCK DIVISION PAGE STEEL AND WIRE DIVISION a THE PARSONS CHAIN COMPANY 
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Winners of Prizes Given by the Resistance 
Welder Manufacturer's Association. Read- 
ing Left to Right with Geo. T. Horton, Society 
President Looking On (at Extreme Left) 
They Are: Joseph Tampico, J. N. Cooper 
A. M. Unger, C. A. Matis, W. E. Knocke, 
R. S. Pelton and E. C. Smith Presenting the 
Prizes 


The R. W. M. A 


contests, which will be 


will continue these 
annual affair 
All papers submitted from now on to the 
AMERICAN WELDING 
ance Welding will be eligible to participate 
in the Prize Contest whethe 


SOCIETY on Resist 


r they are sub 
mitted to the Contest Editor or not, pro 
viding they are published in the A. W.S 
JOURNAI submitted 
to the Contest Editor will automatically 


However, all paper 
become eligible, whether they are pub 
lished in the A. W. S. JOURNAL or not 
The 1940-41 contest, with the same award 
indicated above, will end September 1, 
1941, on which date the next annual 
R. W. M.A. Prize Contest will begin 

Rules governing the R. W. M. A. con 
test were published in the May 1940 issu 
of THE WELDING JOURNAL and will be re 
peated in the Year Book published as the 
December issue of the Journal 


WELDING SOCIETY AWARDS 
MILLER AND LINCOLN MEDALS 
AT OPENING SESSION OF 
ANNUAL MEETING 


Presentation of the 1939 Miller Memo 
rial Award and the Lincoln Gold Medal 
for 1939-40 featured the opening session 
of the AMERICAN WELDING SOCIETY’s an 
nual meeting at Hotel Cleveland 

The Samuel Wylie Miller Memorial 
Medal was awarded to Mr. William 
Spraragen, technical secretary of the 


AMERICAN WELDING Socrety and editor 


Presentation of the Samuel Wylie Miller 
Memorial Medal to Mr. William Spraragen, 
Technical Secretary of the American Welding 
Society and Editor of The Welding Journal 
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of THE WELDING JOURNAI Award 
of the Lincoln Gold Medal, donated to the 
AMERICAN WELDING Society by Mr 
James F. Lincoln, president of The Lincolt 
Electric Company, Cleveland, Ohio, was 
made to Messrs. H. J. French and T. N 
Armstrong, Jr. of the International Nickel 
Co., In New York City 
The award of the Miller 
made for conspicuous contributions 


and science of welding during 21 


Medal was 
to t he 


years 


al 


in the field, also for the qualit 


y and inten 
sity of the service which has been marked 
throughout by unusual energy, loyalty and 
integrity 


Lincoln Award, which is presented 


l 
1 
t 


year for the paper which contributes 


Messrs. French and Armstrong of the Inter- 
national Nickel Co., Inc., Receiving Lincoln 
Gold Medal 


ent of welding, 
Hardening of Car 
’ published in the 
THE WELDIN 

and presented at the annual 


Chicago, Oct. 23-27, 1939 


H. J. French 


The paper occupies 9 pages in the 

NAL, contains 19 charts and covers test 
ternary alloy 
steels, welding speed and plate thicknesses 
precooling, maximum hardness obtainable, 
preheating steel with high hardening ca 


methods, carbon steels, 
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Armstrong, 


acity 
arbon st 
Messrs ‘rrench and Arn 
coln Medal recipients, art 
lurgists with the Internat 
Company 
Mr. French, graduate of 
Mines, Columbia Universit 
Metallurgical Engineer), first 
American Smelting & Re 
following which he b 
for the General Vehick 
Island: * member Signal Cx 
Army during the World War 
physicist, physicist, metallur 
metallurgist and finally as 


Division of Metallurgy, 


a 
ards, from 1919 through 


ume men metallurgical 
boratories of Internation: 
3 and 
transferred to New York in 
alloy steel and iron development 
the Henry Marion Howe Me 
merican Society for Steel Treating ir 
and was the Edward deMille ¢ 
Memorial Lecturer for the An 
iety for Metals in 1933: member of tl 
American Society for Metals, Ameri 
Society for Testing Materials, a 
member of the 
Institute, the American Institute 
ing and Metallurgical Engineer 
present is a member of the Board « 
American Society for 


American Iron and 


r of the executive « 
Iron and Steel Division 
American Institute of Mining and M 
lurgical Engineers 
Mr. Armstrong received his engi 
ing training at the University of Kentu 
After leaving school, spent two yea! 
an open-hearth furnace helper at And 
Steel Co., Newport, Ky Then foll 
7 years service as metallurgist at th 
folk Navy Yard, Portsmouth, Va 
the staff of the Development 
arch Division of the Internat 


Co. in 1935 working 
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This 2% ton gear, although 

broken in several places, was 

back on the job only six days 
after it failed 


This gear looked something like 
Humpty-Dumprty...it was so severely 
broken that it looked almost impos 
sible to repair. But, here, as in many 
other emergencies, Tobin Bronze repair 
welding performed the “impossible 
in the shortest possible time 

Not only does Tobin Bronze make 
strong, sound welds in cast and 
able iron and steel, but because 
Tobin Bronze’s low melting point 
use effects large savings in preheating 
time and fuel consumption. There is 
minimum of delay in returning a Tobit 
Bronze welded part to servic 

Tobin Bronze rods are stocked 
leading jobbers throughout the coun 
try. When ordering, make sure you get 
genuine Tobin Bronze. Each rod istrad 


marked for permanent 1dentuncation 


AnaGonDA 


mune to consumer 


an = eee 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


In Canada; Anaconda American Brass Ltd., New Toronto, Ont. « Subsidiary of Anaconda Copper Mining Company 
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AWARD OF THE SAMUEL WYLIE 
MILLER MEMORIAL MEDAL FOR 
1939 


Presentation Address by 
Dr. D. S. Jacobus 


This medal is awarded in memory of 
our dear old friend and co-worker, Sam 
Miller, o1 ound weld”’ Miller, as he was 
propriately called He was a fine man, 
loyal friend and one of the foremost 


pioneers in the development of fusion 


welding We are honoring his memory 
at the same time that we do honor to the 
medalist 


This medal is awarded for conspicuous 


contributions to the art and science of 


welding Although some of these con 
tributions are much more spectacular 
than others, it often happens that the 


least spectacular are of the greatest valu 

his is the case with the 1939 medalist, 
Mr. William Spraragen. A mere recital 
of his activities and connections seems 
pale and cold when compared with the 
value of the service rendered But as 


such a recital is customary, here are the 





maintaining the ideals set up at 
ginning and in bringing it to its 
high rank as an engineering soci 
appreciate the important part play 
our medalist throughout this peri 
times it has meant a courageous 
principles and a willingness to fight 
I know of no better fighter 
Spraragen 

I am sure that you will join 


conviction at we are not only 


him a well-deserved recognition, 


we are at the same time hono 


Society and the memory of Sam Mil 
It is, thus, with great pleasur: 
present Mr. William Spraragen 


1939 award of the Samuel Vi 


ACCEPTANCE OF SAMUEL WYLIE 
MILLER MEMORIAL MEDAL 
By W. Spraragen 


On this occasion it is fitting that 
lles I 


minded of one particular battl 


call the memory of Sam Mi 


days in which we successfully fi 
high points Sam’s leadership 1n persuading m¢ 
torn in Warwick, New York, on May engineers that the butt joint wa 
20, 1895 o the double lap joint 1 I 
Graduated from Union College with a tion of pressure v l I 
B.E. degree in 1916 On the side h o-author of an « were used to the lap joint, and 
One year testing engineer for the West cellent Handbook of Engineering Mathe over to the butt joint would, in ther 
inghouse Electric and Manufacturing Com matics, of arti Welding and R« ion, bring about insurmountable ol 
pany and a Wire Company search and se m welding in the It was an interesting battle, wit! 
Iwo years as instructor in Electrical Mechanical En Ha? k and in come of which you are entirely fa 
Engineering in two state universitic the Encyclopaed Britannia He ha Today we have the same battle w 
War Service— Ballistic Engineer of the been editor of Welding Hand igin le acceptal of 
War Department and later research a from the beginning, joint editor of ‘‘Profit joint for building and bridge con 
sistant, devoting his whole time to the ibl Practice Industrial Research’”’ Again, through researche now | 
planning and conducting of the Welding and co-author forty-five Critical Di I am sure we will be successful and wv 
Research program for the welding com gests of Welding erature on specifi be able to design for welding in 
mittee of the Emergency Fleet Corpora subject work and not merely substitute w 
tion rhe striking point of this record is that designs intended essentially for riv 
For fifteen years Executive Secretary he has devoted very large part of his It is a bit unusual for a paid 
of the Division of Engineering of Na professional caret namely, twenty-one to receive a medal and in a 
tional Research Council and of the Ameri years, to the Welding Society and to this honor I feel that it is a syml 
can Bureau of Welding Welding Research. But the more striking senting the work of most of you gent 
For eighteen years editor of THE WELD point is not the ord as given but thi in the audience and literally hund: 
ING JOURNAL which is acknowledged to quality and intensity of the service which other hard-working members who 
be the world’s leading welding magazine has been marked throughout by unusual tunately could not be present It w 
For fifteen years Technical Secretary energy, loyalty and integrity not be possible for me to name all of y 
of the AMERICAN WELDING SOCIETY and Only a few of society pioneers of know you will forgive me, howev 
for the past five years Executive Secretary this society who have stood by through the take this opportunity to acknow 
of the Engineering Foundation Welding period of its development, who have par publicly my indebtedness fir 
Research Committee ticipated in tl struggles involved in guiding star, Dr. C. A. Adams 





Buy ‘*“*Proven Fluxes”? with Years of 
Guaranteed Satisfaction behind them 


The Trade-Name is ‘*SANTI-BORAX” 
Ask for Them Unequalled for Quality 


A Flux for every metal: Cast Iron Welding Flux 
No. l.; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; ‘‘ABC’? Aluminum 
Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 
Solder Brazing Flux No. 10; *“*‘Anti-Borax’’ Tinning 
Compound No. Il. 





Send for Free Samples 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 











STA 
CARBIDE- 


For 


OXY-ACETYLENE WELDING 
AND CUTTING OF METALS 


SS SHAWINIGAN PRODUCTS 
CORPORATION 


EMPIRE STATE BUILDING 













NEW YORK,NY. 
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The custom-made wire for exacting welders 


Bare Welding Electrodes * Covered Welding Electrodes 

Gas Welding Wire * Roebling Welding Cables: Mode in a 

complete line of rubber and braided types for arc welding purposes 

John A. Roebling’s Sons Company, Trenton, N. J 
Branches in Principal Cities 


A FINE PRODUCT MAY BEAR THE NAME ROEBLING 
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to our dear departed friend, Charlie Mc 
Cune; and thirdly to my associate, Miss 
M. M. Kelly, National Secretary of the 
Society 

This would have been one of the hap- 
piest moments of my life if Charlie could 
have kept his promise to be present. I 
feel particularly proud in having the Medal 
presented by Dr. D. S. Jacobus, one of 
America’s outstanding engineers 


PLANT INSPECTION TRIP 

The final activity of the Society’s 
Twenty-First Annual Meeting was an 
inspection trip through the plant of the 
Midland Steel 
Cleveland. Approximately fifty mem- 
bers and guests participated in the visit 
and were privileged to watch the fabrica- 
tion of automobile chassis frames, differ- 
ential housings and other parts. The 
visitors were shown each step of the fabri- 
cating operations, starting with the un- 
fabricated steel sheet or plate and ending 
with the finished and painted units. 

The group was subdivided into small 
groups of eight or nine, and conducted 
through the plant by individual guides 
who explained the various operations and 
answered the many questions that were 
asked. The operations in actual progress 
included shearing, punching, pressing, hot 
forging, heat treating and practically every 
form of welding. Much interest was 
shown in some of the applications of auto- 
matic metal arc welding, and in the ex- 


Products Company in 





PH MALLORY & CO 


Tips of MALLORY 22 METAL 





A 
1 


B A 
SET 2 


Dp 
sET 3 


SET 1 


Here's a factual record told in eo that can’t be ignored 
welding costs. 


by anyone who wants reduce¢ 


The test tips marked set No. 1 are both made of Mallory 
22 Metal. After 5050 welds each, the slight point deforma- 
tion shows them to be good for at least another 5,000 or 


10,000 welds before redressing. 


Test tips marked set No. 2. Specimen “A”— Mallory 22 
Metal. Specimen “B” made of a competitive material. Re- 
dressing needed for Specimen “B” after only 1850 welds. 
Test tips marked set No. 3. Specimen “C”— Mallory 22 
Metal. Specimen “D” also of a competitive material. Re- 
dressing needed for Specimen “D” after only 1726 welds. 
Those are the facts the picture tells. If you are not already 
- +» Write today for complete 


using Mallory 22 Metal 


information, 
P. R. MALLORY & CO., Inc. 
INDIANAPOLIS INDIANA 


Cable Address—Pelmalio 


MALLORY 
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tensive use of resistance welding processes, 
including flash butt welding, spot welding 
and projection welding 

The operation in which the group 
seemed to find the greatest interest was 
the automatic welding of tubing by the 
atomic hydrogen process The high 
quality of the welds obtained in this 
operation was demonstrated very effec- 
tively by the severe forming operations 
to which the tubing was later subjected 


A. S. M. E. ANNUAL MEETING 


Keynoting better living and greater 
industrial progress through engineering, 
the Sixty-First Annual Meeting of The 
American Society of Mechanical Engineers 
to be held in New York City, Dec. 2-6, 
1940, with meeting headquarters at the 
Hotel Astor instead of the Engineering 
Societies Building, is expected to attract 
to it about 5000 engineers and executives 
from the United States and Canada 
More than 100 technical papers on such 
specialized mechanical engineering sub- 
jects as aeronautics, applied mechanics, 
fuels, hydraulics, metals engineering, ma- 
chine-shop practice, management, ma- 
terials handling, petroleum, steam power, 
railroads, textiles, heat transfer, and proc- 
ess industries, will be presented by leading 
experts in the field. To accommodate all 
these papers, 44 simultaneous sessions are 
being scheduled, including six on Monday 
evening, Dec. 2nd 
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IMPORTANT TIE-UP 
An arrangement has been entered 
between the National Cylinder Gas 


pany and 


‘he Bastian-Blessing Com 
which becomes effective at once, N 





tional will use the facilities of The Bastian. 
Blessing Company and engage in th 


duction of a complete line of gas w 


and cutting equipment under the R 


trade mark. 


The arrangement per 


ates the activities of the fine Rego 
tributor organization, making Rego ayajj. 
able not only through such distributors 
but also through National district sales 
offices in all principal cities, according 


Ellsworth L 


4 


Mills, Vice President of 


Bastian-Blessing Company of Chica; 


TRANSLATION 


A dozen copies of a translation 
German welding article have -been 
available by the Babcock & Wilcox ( 


pany. The 


article is entitled “On 


Welding of Tubes of Chromium-Moly 


denum Steel,”’ 
and was published in Autogene 


was written by P. Wi 


bearbettung, 32, No. 24, pp. 345-352, Dx 


15, 1939 


The article describes 


strength, hardness and microstructur 
oxyacetylene welds made with two filler 
rods in Cr-Mo steel tubes 1 inch diat 

w inch thick containing 0.3 C, 1.0 C 


0.2 Mo 
be secured 
Committes 


Crude “‘milling’’ operation at a small Cuban mine. The 
screen is raised and lowered into the pool, obtaining 


thus a “jigging” action. 
picked off by hand. 
lower the screen. 


MANGANESE COMPOUNDS 


Ferro Manganese 
Rhodonite 


Manganese Carbonate 


FOOTE 


The pole serves to raise and 


Manganese Dioxide 


A copy of the translation 
from the Welding Res: 





Most of the “tailing” is 


Manganox 


MINERAL 
COMPANY 


1612 SUMMER ST. 
PHILADELPHIA, PA. 
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FIFTEEN YEARS PROGRESS BY RESISTANCE WELDING 
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INVESTIGATE THESE JOBS 
for RESISTANCE WELDING 


@ Often Resistance Welding has made possible improved production 
metheds and substantial cost savings by joining two or more comparatively 
simple stampings to replace an intricate or difficult one. Similarly, it 


can join two or more simple forgings. Then, too, it can join forgings to 





stampings, or one metal to a dissimilar one. These are but a few of many 


developments that are essential to present day conditions—speed, labor MEMBER COMPANIES 


Savings, and modern engineering. They have been proven in the auto- 

motive, aircraft, electrical appliance and other industries by speeding pro- Federal Machineand Welder Company, Warren, 
Ohio 

Multi-Hydromatic Welding and Manufacturing 
Co., Detroit, Mich. 

Consult any of the member companies listed here. National Electric Welding Machines Co., Bay 
City, Mich. 

Progressive Welder Company, Detroit, Mich. 


duction and cutting costs materially. 





They have experienced engineers available who can 


show you what results Resistance Welding can accom- Swift Electric Welder Company, Detroit, Mich. 
plish in your plant. Taylor-Hall Welding Corporation, Worcester, 
Mass 


Taylor-Winfield Corporation, Warren, Ohio 
Thomson-Gibb Electric Welding Co., Lynn, 


Ox Mass. 
Welding Machines Mfg. Co., Detroit, Mich. 
Acme Electric Welder Company, Los Angeles, 
de Cal. 


American Electric Fusion Corporation, 
Chicago, IIl. 


Eisler Engineering Company, Newark, N. J 
Expert Welding Machine Co., Detroit, Mich. 
AL ASSOCIATE MEMBER COMPANIES 


VY P. R. Mallory and Co., Indianapolis, Ind. 


st. |] MANUFACTURER’S ASSOCIATION — 53<orpsion, Bou Sch 


Electroloy, Inc., New York City 


. ¢ Weldi Sale dE neering Co., Detroit, 
J 505 Arch Street Philadelphia, Pa. ii i ac methaatae 
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CONFERENCE SET TO HIGHLIGHT 
NATIONAL CHEMICAL 
EXPOSITION 


New discoveries and developments in 
the service of chemistry and its applica- 
tion and progress in many fields of activity 
will be discussed by foremost authorities 
in America at an Industrial Chemical 
Conference, which will be a feature of the 
National Chemical Exposition to be held 
December llth through 15th at the 
Stevens Hotel in Chicago 

Announcement is made that the direc- 
tors of the exposition, sponsored by the 
Chicago Section of the American Chemical 
Society believe that its objectives may be 
enhanced by furnishing the latest scientifx 
information as well as practical education 
that will result from a visit to the exhibi- 
tion 

“We have arranged for this Industrial 
Chemical Conference an excellent program 
of papers in the nature of symposia on 
‘Newer Developments in Chemistry and 
Chemical Engineering,’ ’’ said Dr. R. C 
Newton, chairman of the show committee 
“The program is timed to afford thos 
who wish to hear the talks in which they 
are interested ample opportunity also to 
view the show.” 

Technical sessions for this conference 
have been arranged for Thursday after- 
noon and evening, December 12th, Friday 
forenoon, December 13th, and Saturday 
afternoon, December 14th rhe regular 
monthly meeting of the Chicago Section 
of the American Chemical Society will be 
held on Friday evening, December 13th 


BAR-CUTTING MACHINE 


A new oxyacetylene bar-cutting ma- 
chine designed for a number of steel mill 
cut-off operations has just been announced 
by The Linde Air Products Company, a 
Unit of Union Carbide and Carbon Cor 
poration his portable machine, known 
as the Oxweld CM-35 Bar-Cutting Ma 
chine, will cut rounds or squares with a 
minimum of adjustment and is driven by 
a self-contained spring-power unit, the 
speed of which is hydraulically controlled 





Bar Cutting Machine in Operation 


Heretofore heavy and complicat 
tachments have been used on 
line cutting machines to obtain 
sired blowpipe motion when 
rounds, in which the blowpipe mu 
in a vertical arc, or when cutting 
with a swinging blowpip« Th 
however, is simple in operation, 
rect motion for cutting either 
squares being transmitted positiv 


the blowpipe by an easily adiust 
Hydraulic cont 
vides an ideally smooth blowpips 


age mechanism 


with an almost infinite variation 


ting speeds between 1 and 75 in 


ELECTRODE SELECTOR CHART 


1 


lo simplify the selection of th 
electrode for the job at hand, Air R 
tion has announced the publication 
Electrode Selector Chart for uss 
welding operators 


Under separate guides, listed a 


to the metal to be welded, I 
enumerates such things as the 
type of electrode, welding procedu: 
recommended voltage and current val 
Attractively designed, the |] 
Selector Chart is bound so that it 
hung either on the welding machi 
self or on an adjacent wall within easy 
reach of the operator. Copie 5 
obtained by writing to Air Red 
Sales Co., 60 East 42nd Street, New 


N.Y 


——lfarbide— 





DEPENDABLE 


EFFICIENT 


ECONOMICAL 


FOR WELDING and CUTTING 


Lincoln Building 
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Use National Carbide in the Red Drum 
NATIONAL CARBIDE CORPORATION 


New York, N. Y. 
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——s USING THE RIGHT STEEL 


Man-Ten Crane Trolley 
weighs less. With ten- 
sile strength of 80,000 
lb. per sq. in. min., and 
yield point of 50,000 Ib. 
per sq. im. min., MAN- 
TEN construction re- 
duces weight far below 
conventional construc- 
tion yet gives this trol- 
ley the safety that crane 
equipment demands. 








CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
COLUMBIA STEEL COMPANY 
TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel Export Company, New York 


UNITED STATES Sf eae 
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SLAB TO FINISHED GEAR 


with welded, rolled steel construction 


| HIS large gear with a pitch 


diameter of seven feet five inches 
and a six-inch face, for use on a 
six-foot rotary kiln, was fabricated 
by the Manufacturers’ Steel Supply 
Co. in record time by welding rolled 
steels It could not have been pro- 
duced by any other method as quick- 
ly or cheaply. 

However, greater by far than the 
advantage in time saving, is the new 
freedom welded construction has 
given to the industrial designer. 
Limited only by functional require- 
ments, he can suit his steels to « ach 
particular part, effect any combina 
tions and include castings where ex- 
pedient. [he result: greater efficiency, 
longer life, better-looking equipment 
and at generally lower cost 

Supplying rolled steels in the com- 
plete range needed is our specialty. 
The list is imposing. U-S-S Cor-Ten 
for corrosion resistance. U-S-S Cor 
Ten and U-S-S Man-Ten for 
strength without excessive bulkiness 
or weight, U-S-S Abrasion Resisting 
steel for parts that need extra wear 
resistance. U-S-S Heat Resisting 
steel efhcient under temperatures or 
dinarily disastrous. U-S-S Carilloy 
Alloy Steels for heavy bearing pres- 
sures 

Our steel specialists will be glad to 
show vou how the se stec Is « in| e use d 
to best advantage. [heir advice and 
assistance 1s yours without obliga 
tion. Why not check with them to 
keep abreast of the latest metallurgi- 
cal improves nts! 


San Francisco 





ARC-WELDED PUSHER UNITS 
BUILT FOR HEAVY WORK 


Alternating-current arc welding is used 
to considerable advantage by the Lewis 
Welding and Engineering Corporation, 
Cleveland, Ohio, in constructing pusher 
units for coal loaders. The more than 65 
pieces of steel which go into the fabrication 
of one of these pusher units are accurately 
cut to shape before welding so that the 
completed unit will require a minimum of 
finish machining 


The finished unit must 
be absolutely oiltight and capable of great 
strength and rigidity in order to withstand 
the heavy impacts and strains which occur 
during coal-loading processes. The oil- 
tight feature is necessary for the housing to 


Photo Courtesy General Electric Company 


two sets of gear trains which are fitted into 
the unit and used in operating it. The 
Lewis Welding and Engineering Corpora 
tion turns out four of these pusher units 
each month, welding all joints with the 
aid of 500-ampere a.-c. arc welders 


MECHANICAL CATALOG AND DI- 
RECTORY 


Of interest to engineers will be the news 
that the thirtieth annual A. S$. M. E. Me 
chanical Catalog and Directory, 1941 edi- 
tion, has just come off the press and is 
now being distributed to members of The 
American Society of Mechanical Engineers 
as part of their membership privileges 
Non-members may obtain copies for the 
nominal sum of $3.00 each 

Hundreds of equipment and machinery 
manufacturers have contributed much in 
formation to this particular volume, there 
by increasing its value more than ever in 
these days of preparedness and increased 
production to the engineer and manufac- 
turing executive. The edition contains a 
profusely illustrated Catalog section de- 
scribing machines, equipment and ma- 
terials. This section is followed by a 
Directory in which is included a practically 
complete and authoritative index to all 
American manufacturers of metals and 
alloys, power-plant equipment, power 
transmissions, instruments, materials- 
handling apparatus, aircraft power plants, 
instruments, foundry and machine-shop 
equipment, heating, ventilating, and air- 
conditioning machinery, electric motors 
and controls, equipment for process indus- 
tries, pumps, fans, compressors, and hun- 
dreds of other types of mechanical appa 
ratus. A cross-reference plan enables the 
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user to get a description of the desired ma- 
chine or apparatus from the Catalog sec- 
tion of the 502-page book. 

Also listed in the 1941 volume are hun- 
dreds of trade names of equipment and 
materials to aid the busy engineer. Since 
sO many users of the book are interested in 
getting technical publications of the A. S. 
M. E., such as American Standards, power 
test, construction, and safety codes, fluid 
meters, engineering biographies, bibliog- 
raphies, research reports and manuals, a 
16-page insert listing these publications is 
included 


DR. SUITS NAMED ASSISTANT TO 
DIRECTOR OF G-E RESEARCH 
LABORATORY 


Dr. C. Guy Suits, 35-year-old research 
physicist, has been appointed assistant to 
the director of the General Electric Re- 
search Laboratory 

The post is a new one and will permit 
Dr. Suits to continue his research while as 
suming some administrative duties, ex- 
plained Dr. W. D. Coolidge, director of the 
Laboratory, in making his appointment 

Dr. Suits has been a member of the 
Laboratory staff since 1930 and is widely 
known for his research in high-temperature 
arcs. He has produced some of 18,000 de- 
grees Fahrenheit, the hottest on record 
and twice the temperature of the sun’s 
surface 
this field 

In the course of Dr. Suits’ research on 


Many of his 52 patents are in 


arcs, he developed a means of measuring 
their temperature by photographing sound 
waves passing through them. His work 
on the subject has helped in the under- 
standing of welding arcs and has contrib- 
uted to the development of more effective 
circuit breakers for the protection of power 


lines 


WELDING JIGS 


Newest development in the battle be 
tween die casting and assembly spot weld- 
ing for complicated units is a process 
created for a leading automobile company 
for assembling its 1941 radiator grilles. 

With this rather unique equipment 
which was designed and built by Progres- 
sive Welder Co., 3034 E. Outer Drive, 
Detroit, Michigan, some 1000 stampings 
are being assembled with 4000 spot welds 
into 100 complete radiator grille halves 
per hour 

Features of this equipment are 

1. Use of rubber-tired movable jig 
fixtures which are the lower electrodes 
during welding. 

2. Multiple spot welding in series with 
20 “‘guns” per station, each having two 
self-equalizing tips—2 welds per gun 
Equal pressure also to all welding guns 
through use of a Progressive Hydr-O- 
Matic welding unit. 

3. Completely automatic machine 
operation including automatic locating of 
the movable jig and welding. 

4. Hand clamping of work is entirely 
eliminated 

5. Entire sequence of operations—for 
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loading parts into jig, and unloading 
both radiator grille halves—requir: 
5 by 12 feet of floor space 

The machine has two dual welding 
tions and two jigs mounted on 
tired wheels are used with each stat 
Each station is manned by two men 
man handles one of the movable jigs w! 
he loads, shoves into machine for welding 
and pulls out for unloading Thus wl 
one operator is loading his jig thi 
operator is welding the parts on 
and viceeversa 

In operation, a jig is loaded wit 
component parts of a grille half and is t 
moved into welding position. Guid 
locking pins mounted on the tabl 
When the wedges 
upper electrode descend they cla 
work held in the lower electrode 


the fixture 


in position. An air-operated clamp, wl 
is the same form as the grille, press 
work in place on the welding jig and clam 
the latter firmly on the table rh 
presses springs which support the whi 
and permits locating pins at either 
the jig to engage locating holes 

While production of 100 grill 
per hour is expected to fulfil require: 
it is possible to step up production by 
ing additional loaders at each station 
changes in the machine itself bei 
quired 

he equipment is shown in the a 
panying illustration The upper figu 
shows two welding stations with two! 
per station each loading, welding and ' 
loading work, The lower portion shows 
one automobile radiator grille half 
clamped in welding position. The ai 
nate jig is shown with welded part 1 
for rapid removal. 


PRACTICAL LESSONS IN ARC 
WELDING 
This book sells for 50¢ and is used 
the Hobart Welding School as well 
hundreds of leading trade schools, 
leges and technical institutes, as a 
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Always Consider Resistance Welding 



















she Standard Model P-4 
HOW. you planning production 


to meet National Emergency Demands? 


This question faces every American manufacturer. Industry is now confronted with 
the moral obligation of providing material for national defense NOT in place of, but 
IN ADDITION to its regular production. This means that thousands of industries find 
themselves facing new production problems many of which will have to do with the 
fabrication of both ferrous and non-ferrous metals. 


Federal Resistance Welding Machines of conventional or special design, are serving 

almost all industries, both large and small, in meeting current production requirements. 
Consider Resistance Welding and its broad potential possibilities, therefore, as a modern 
means of fabricating new products or increasing regular production in your particular 
ig industry. 
Federal engineers, with many years of experience in “fitting the machine 
to the job,” offer their services in a consulting capacity without obliga- 
tion. Federal, too, has a job to do in the National Defense Program 
and considers such service in its line of national duty. 
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MACHINE @ WELDER CO. 
In England, made by British Federal Weld SALES OFFICES IN 
& Mechins 9 a iin Gd 7 WARREN - OHIO ALL PRINCIPAL CITIES 
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book covering practical lessons in arc 
welding. Copies may be obtained from 
The Hobart 
Ohio 


srothers Company of Troy, 


AIRCO ANNOUNCES COURSE IN 
OXYACETYLENE WELDING AND 
CUTTING 


A comprehensive course of classroom 
exercises and lectures covering the oxy- 
acetylene welding and cutting processes 
has just been prepared by Air Reduction, 
New York The course consists of two 
separate books, one containing a com 
plete set of work sheets, and the other 
lecture material to be used as a supple 
ment to the first 

The book covering classroom exercises 
is intended to impress the fundamentals 
upon those who are interested in gaining a 
working knowledge of the art Its 22 
chapters describe the practice of both 
oxyacetylene welding and cutting 

The course of lectures, although printed 
in a separate book, works in close con 
junction with the student exercises. It 
describes the history of the art, the proper- 
ties of its materials, its theories and its 
practical applications in industry. The 
book has been prepared so as to broaden 
the horizon of the student of the oxyacety 
lene process and to insure intelligent ap 
plication of the manipulative skill he is at 
taining 

The course of classroom exercises sells 
lecture book are $1.00 
each. Copies may be obtained by writ- 
ing Air Reduction Sales Co., 60 East 42nd 
Street, New York, N. Y 


for 50¢ per copy 


QUICKER TRANSPORTATION FOR 
POWER SHOVELS 


Most purchasers of ‘‘Bay City”’ shovels 
also purchase special ‘‘Haulaway”’ trailers 
to facilitate moving the shovels from one 
job to another. In the foreground of this 
view in the plant of Bay City Shovel Co., 
Bay City, Michigan, is a partial view of 
the trailer, built of arc-welded steel 
channels and deck plates, the openings at 
the end being provided for the trailer 
wheels. Arc welding is also used for fabri 
cation of parts of the shovel itself, some of 
which are shown in the background 





Photo Courtesy Hobart Brothers Co., Troy, Ohio 
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ARC-WELDED STEEL JIGS FOR 
ARC-WELDED STEEL BODIES 


Fruehauf Trailers, Detroit, Michigan, 
arc weld the frame work for trailer bodies 


in special jigs that are themselves of ar« 





welded steel construction 


Four welding 
operators and two helpers work on each 
jig Here is shown the fabrication of a 
body side panel framing 


ARC-WELDING HANDBOOK 
Arc-Welding Handbook, by Karl Meller, 


1940, price $3.50 rranslated by J. E 
Webb Ginger The object of this hand 
book is to enable the operator to under 
stand the processes involved in are weld 
ing, and to utilize the results of the latest 
research in improving and simplifying his 
work. It will also be found useful to 
foremen and others entrusted with the 
training of welders, and of assistance in 
assessing their progress The welding 
engineer will derive considerable interest 
from the descriptions of plant and equip- 
ment, and more especially from those 
pages devoted to the choice and testing of 
Owners of small shops, who 
are frequently thrown entirely upon their 


electrodes 


own resources, will find invaluable in 
formation and advice in this handbook 


HOW TO ASSEMBLE A WELDING OR 
CUTTING UNIT 


With the tremendous increase in welding 
and gas cutting brought about by the 
accelerated armament program, thousands 
of beginners are now attempting to ac- 
quaint themselves with the equipments 
used and the processes employed in weld- 
ing and cutting. 

To give aid to the student and to the 
beginner, Victor has now issued a small 
booklet confining itself entirely to an 
understandable description of ‘“‘How to 
Assemble the Welding and Cutting Unit 
Large, full-page illustrations (5 x 7 inches 
clearly visualize each step 
“Simple Safety Precau- 
tions’’ and three pages of ‘‘Tip Selection 
Charts’”’ are included. This booklet will 
be furnished free of charge to any voca 


Three pages of 


tional school or college and to any student 
or beginner who will write for it 
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The booklet is issued by Victor | 
ment Company, 844-50 Folsom 
San Francisco, California, and 
obtainable through any authori 


distributor 


SPECIAL FLOAT FOCUSES ATTEN. 
TION ON WELDING 


built by boys and girls of the Nat 
Youth Administration of Sullivan, Indj 
ana, and which was a feature of a 


A special float, which was plant nd 


parade there, emphasized the important 





part of welding in present and futur 
dustrial developments. 

The float, shown in the accompanyir 
illustration, was devised to represent 


dustrial operations and welding as coy 
in training courses of the NYA pr 
according to Bruce Collins, superintendent 


of the project 


The students started with an old truck 
cut papier-mache into strips and 
the work jnvolved in decoration. Mo 
ing the welder on the float, tended by 
youth attired in head shield and equippe 
with electrode holder, drew attent 





welding, while young girls engag« 


sewing and other occupations indi 


that NYA training concerns young w 
as well as men 

Welding machines provide NYA 
means of teaching young men to weld 
sufficient training is furnished to ena 
the graduates to hold a job. Aftera 
dent completes the course, the NYA mak 
every effort to place him in a positiot 

Training is also given in the operat 
of other industrial machines sucl 
lathes, shapers, etc., for metal work: 
as well as morticers, routers and |! 
tools for work in wood 


RUMANIAN WELDING SOCIETY 


Since its founding on June 19, 1937, t 
number of members in the Ruman 
Welding Society has risen from 21 t ) 
(July 1940). The Society has engag: 
three activities: 

(a) Research on the field welding of 1 
joints. Gas, arc and resistance wel 
have been studied by the Society. G 
welding was performed on rails (81 
yard) using 4 lb. of medium-carbon 
rod and '/,; lb. of high carbon steel 
per joint, which occupied 1 hr. The 
welding was performed at night and 
inches of rail were flashed away in mak 
each joint The pulsating bend fat 
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ALTER EGO: Literally ‘‘one’s other self’’—the still, small voice that questions, inspires and corrects our 





ALTER EGO: Can’t you make up your end of our anxious to do better than WELL—he’s done for 
mind to settle on Lincoln machines? 





All right. For the sake of argument, 


Not yet, because I can’t be sure that two call me anxious. 





controls on arc welders are necessary. ALTER EGO: OK—now let’s put it up to Lincoln 
TY . « 
ALTER EGO: How can you possibly be sure when LINCOLN SUGGESTS: Dual Continuous ¢ 
4 you don’t understand? “Shield-Arc” Welders is the ONLY WAY t t 
: the iob wind to do each b the way it shou be | It ' 
But, I hear that other machines do “Job Selector” gives you any TYPE of Its Current 
well with just one control. . sent ak pon" indprincds beep xsl fer one Rada’ 
: times. This new arc welding techniqu wh 
ALTER EGO: Listen, when a man no longer is you—is explained clearly in Bull 
i 
| 
LI N CO LN y\ELD “AR W FLDI ) THE LINCOLN ELECTRIC COMPANY 
\ Le . 
Cleveland, Ohio 
Largest Manufacturers of Are Welding Equipment in the World 
BER 


r= 
a] 


ADVERTISING 881 











strength of a flash-welded joint was found 


to be over 34,000 Ib. /in.?, (2 million cycles, 
lower stress = zero). The time occupied 
between completing one joint and complet 
ing the next was 26 minutes 

) Organization of courses of instruc- 


tion for welders (2 


A course of lectures 
volumes) has been written by Dr. C 
Miklosi, and nearly 100 students have at 
tended the courses 

c) Publication of a quarterly welding 
magazine, about 500 copies of which ar« 
distributed every three months 


ROAD WIDENER REPAIR 


The scarifier teeth on a road widening 
machine which is used to cut down the 
berm along concrete roads in preparation 
for widening them with concrete, asphalt 
or other material, get plenty of wear. The 
gravel along the berm becomes impacted 
from cars that drive off the road and farm 
machines in transit, making it hard to 
penetrate and tough to dig up 

A highway engineer in charge of equip- 
ment was experiencing fast tooth wear on 
the machine shown widening a road 4 feet 
on each side to convert a 2-lane into a 3- 


lane highway. This widener has eleven 


rows of teeth, 1!/; inches wide and #/, inch 
thick which work most efficiently when 
they are sharp. 





Photo Courtesy American Manganese Steel Division 


To keep them sharp and to obtain 
reasonably long life at low cost is a problem 
which has been solved by hard facing, as 
has been done in so many cases where un- 
avoidable abrasion has resulted in costly 
wear and operating delays. In this case 
a hard face which would provide both 
hardness and toughness was necessary 
Low cost of welding material and applica 
tion was also a factor. The material ap 
plied could not be so hard as to be brittle 
nor so soft as to be no better than the 
base metal 

A self-hardening _ rolled 
molybdenum-high-carbon steel welding rod 


chromium 
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with a Brinell of 450 to 550, was applied 
The teeth gave far greater service after 
hard facing, averaging three times as 
many miles before they became worn to an 
extent that they were inefficient 

This is just another example of how 
hard-facing tools and equipment parts 
subjected to impact and abrasion can save 
for road builders and the various county, 
state and federal highway and other de 
partments using road building and engi 
neering equipment 


PROCEDURES FOR WELDING ALL 
METALS 


‘The Lincoln Weldirectory,” published 
by The Lincoln Electric Co., Cleveland, 
Ohio. 58 pages, 8'/, x 11 imches, 165 
illustrations including photos and draw- 
ings, cover—printed in two colors 

Procedures for producing all types of 
welds in mild steel, for welding all metals 
used to any extent industrially and for ap- 
plying surface metal to meet any type of 
wear-action in service, are given in this 
new bulletin just received from The 
Lincoln Electric Co., Cleveland, Ohio. 

“The Lincoln Weldirectory” gives com 
plete -procedures for the following: flat, 
vertical or overhead welding of mild steel; 
single or multiple pass welding and for 
poor fit-up in mild steel; flat welding of 
fillet welds in mild steel; flat welding of 
deep-groove joints in mild steel; flat weld- 
ing of deep-groove joints in high tensile 


steels; general welding of high tensile 
steels; welding of light-gage steel, 18-8, 
25-12, 18-8 SMO and 25-20 stainless 


steels, 4) chrome steels, chromium mo- 
lybdenum, nickel chrome alloys, high 
manganese steel, cast iron, aluminum, 
bronze, brass and copper; for surfacing to 
produce moderate shock and abrasion- 
resisting welds; rolling or sliding abrasion- 
resisting welds; and for making tool steel 
cutting edges on ordinary steel and re- 
building worn tools and dies 

Properties of welds produced in various 
metals are given and typical welding ap- 
plications are illustrated. 


GERMAN ELECTRIC WELDING 
SOCIETY* 


The report of the German Electric 
Welding Society for 1938 and 1939 opens 
with a statements of its four objectives: 

] Supporting courses of instruction in 

electric welding for engineers and 


welders, 
2. Publication of appropriate text 
books, 


3. Supporting electric welding re 
search in cooperation with the weld- 
ing research committee of the Ger- 
man Engineers Society (VDI), 

+. Representing electric welding among 
regulator y bodies, such as the boiler 
inspection society, railways and 

safety organizations 
* Abstract of ‘‘Tatigkeitsbericht der Deutschen 

Gesellschaft fiir Elektroschweissung E. V pub 

lished in Eilek ecissung ll 6 106—108 

June 1940 
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There were 458 members on Decs 


31, 1939, as follows: 
Societies and regulatory bodies 5a 
Electric power stations 
Companies 
Personal members 5 
There are nine technical commit 
the following subjects: 
filler metal, 


(1) apparatu 
3) power supply, (4 
and pressure vessels, (5) constructi 
vehicles, (6) construction of machir 
(7) shipbuilding, (8) bridge and stru 
(9) spread of information. The S 
cooperates with 31 schools for el 
welding, attended in 1938 by 476 
dents, and takes part in qualifying wel 
Standards have been issued in 1 
1939 on rules for welding generators a 
transformers, and on masks. The 
tution of stress-relief heat treatment 
normalizing of welded pressure vessel 
quiring national approval was mad 
sible by research and discussion by So 


-*.! 


members. Flash- and arc-welded 

in concrete reinforcing bars are desig 
on the basis of 60% of base metal strengt 
in accordance with agreements among t 
Society, the German Reinforced Con 
Association, and others. 


NEW TESTING METHOD FOR THIN 
SHEETS OF STAINLESS STEEL 


Information on the compressive pt 
erties of very thin sheets of stainless 
is now being obtained at the Nat 
Bureau of Standards, Department 
Commerce, through a new testing n 
developed by experts of that agency 
development of this special test was 
of a research project undertaken for 
National Advisory Committee for A 
nautics, supported by funds from 
different manufacturers According 
Dr. Lyman J. Briggs, Director of 
Bureau, knowledge on how this material 
will behave under high compressive st: 
should increase its use in the manufactur 
of airplanes and may help to appre 
speed up airplane production 

The making of a compression test 
very thin sheet of metal is a difficult pr 
cedure because the specimen buckles ur 
stresses much less than the maximum 
pressive strength of the material. \ 
accurate information on the compri 
properties is essential for a safe and at 
same time light and economical d 
The problem was solved by building up a 
test specimen of many nieces placed 
by side similar to a pack of playing cat 
These pieces are cemented together w1 
shellac and are supported in such a w 
as to prevent buckling laterally as the | 
on the testing machine is increased. [ 


this method, sheets of the metal two o1 
thousandths of an inch thick have 
subjected to loads of 110 tons per 
inch, 

Stainless steel possesses high stt 
and is very resistant to corrosion. Wit 
full knowledge of its compressive proj 
ties, engineers need no longer hesitat 
consider the use of this widely availa 
material for aircraft and other lig 


weight structures. 
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You 
DIAL for Better Welds 
With a Weltronic Weld Timer 


® Adjusting a Weltronic Weld Timer to the exact weld time required 
for any work is as simple and rapid as touching a station selection button 
on your modern radio to “bring in” another program. 

Weltronic’s positive electronic timing control adjustment is almost 
instantaneous and yet it provides the widest range of rapid timing 
selection. 

Once adjusted to the exact timing your work requires, Weltronic 
timers provide absolute accuracy throughout an unlimited number of 
welds. 

There are no cams, gears or other mechanical timing mechanisms to 
wear out. Re-adjustment to compensate for wear of moving time elements 
is entirely eliminated in a Weltronic Timer. 





Fast, foolproof adjustment of weld 
time to the finest gradation re- 
quired is a feature of Model 55. Low 
cost and positive in operation, this 
single tube, single relay timer pro- 
vides weld, off and automatic repeat 
welding control for high speed single 
or multiple spot welding. 


THERE IS A WELTRONIC 
WELD TIMER TO HANDLE 
YOUR WORK. ASK WEL- 
TRONIC HOW TO TIME IT. 





Designers and builders 
of the finest automatic 
weld timers for all 
kinds of resistance 
welding. 


CORPORATION 
Trade Mark 2832 E. Grand Blvd. 
Reg. U.S. Pat. Off DETROIT 
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NEW PRODUCTS 





The Society assumes no responsibility 
for the validity of claims in this Section 


300-AMPERE A.C. WELDERS 


[The General Electric Company has 
added a new 300-ampere size to its line of 
built-in 


power-factor correction. As in the 500- 


arc-welding transformers with 
ampere welder previously announced in 
this line, this new size offers all the ad- 
vantages of high power-factor without 
sacrifice of stability or performance. Not 
only is useless lagging current practically 
eliminated under load, but at light loads 
or no load, power-factor correction for 
other plant load is provided. Smaller 
line cable, line switches and fuses can thus 


be used. This often results in savings on 





installation costs or makes possible the 
addition of more welders to existing feed 
ers without causing overload 

Other advantages of this new 300-am- 
finger-tip current 

large, easily read current 
protected output terminals; 
and fan-forced ventilation. The refine- 
ment of design permits reduction in size, 
weight and 
Thus the new welder is only 43 inches in 


pere welder include: 
adjustment; 


indicators; 


floor-space requirements 


height, only 21 inches in diameter and 
has a net weight of only 450 pounds 






NEW AUSTENITIC, TOUGH, NON- 
MAGNETIC STEEL 


Manganal—an austenitic, tough, non 
magnetic steel containing 11 to 13'!/.% 
manganese and 3!/,% nickel—is now 
carried in stock for immediate shipment by 
Joseph T. Ryerson & Son, Inc 

In making available a non-magnetic, 
abrasion-resisting steel which can be 
welded, a real industrial need has been 
filled. For example, considerable weight 
can be saved in building composite struc- 
tures by welding castings and Manganal 
plates, using Manganal only where neces- 
sary for wear resistance 

The 3'/,% nickel content permits Man- 
ganal plates to be welded without a sub- 
sequent quenching treatment as there is 
no loss in toughness when Manganal is 
cooled from the welding temperature 
This makes a reasonable structural ma- 
terial of a composition that otherwise is 
difficult to handle. Welding rod of 18-8 
stainless composition has been found to 
give very satisfactory results when used 
with Manganal 

Manganal has all the advantages of 11 
14% manganese steel in resistance to wear 
and surface work hardening. Thicknesses 
up to '/, inch can be sheared. Manganal 
can be flame cut, and requires no subse- 
quent heat treatment when formed or 
punched hot. This characteristic gives 
Manganal a distinct advantage over 11 
14% manganese steel which must be given 
a full heating and quenching treatment 
after forming if the original toughness and 
ductility is desired—a treatment which 
often distorts the formed shapes 

Chemical composition and physical prop- 
erties of Manganalare: 

Carbon, 0.60 to 0.90 

Manganese, 11 to 13! 

Silicon, 0.60 to 0.95 

Nickel, 2.50 to 3.50. 

Tensile strength, 140,000 to 150,000 Ib 

per sq. in. 

Elastic limit, 55,000 to 60,000 Ib. per sq 

in 


or 
2/C€ 


> 71 07 
/ 


Elongation in 2 inches, 72 
Reduction of area, 54%. 


Hot-rolled Manganal plates are cur 
rently being used for electrical applica 
tions where non-magnetic characteristics 
rather than abrasion resistance are ri 
quired. Welders are successfully using 
Manganal for patching broken and worn 
down parts made from 11-14% manganese 
steel. It is also being used as a substitute 
for heavy castings where weight reduction 
is important Manganal is strong and 
durable, and under proper application will 
resist impact and abrasion many times 
Typi 
cal applications include journal boxes, 
pedestal liners, wear plates, mill liners, 


longer than ordinary carbon steel 
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shovel buckets, conveyors, crushe: 


mers, etc 


Hot-rolled Manganal steel is cart 
stock by Ryerson in 48 x 120-in 
in the following thicknesses 
, linch 


AIRCRAFT ELECTRODE 


['wo important new applications 
electric arc in aircraft structural welding 
have been prompted by the urgent nec; 
sity for fast production in National I 


fe ns¢ 


These new uses for arc welding includ 
fabrication of engine mounts and landin 
gear forks and other applications 





Fig. 1—Airplane Engine Mount Fabricated 
by Arc Welding Using New Electrode De- 
veloped Expressly for Aircraft Welding 


Both have been made possible by 
velopment of a new electrode designed 
manufactured by The Lincoln Ek 
Company, Cleveland, Ohio, expressly for 
plane welding. Known as “‘Planew 
the electrode is of shielded arc tyy 





Fig. 2—Airplane Landing Gear Fork Welded 
with New Special Arc-Welding Electrode 
















This water-cooled 
electrical connec- 
tion between the 
secondary taps of 
a welder transformer 
and a portable welder 
gun is extremely 


flexible. 


Only six stranded cables 
(3 plus, and 3 minus) hel- 
ically wound over a small 
flexible rubber core, of 

no greater diameter than any 
one of the cable strands, permits 
the use of a small diameter outer 
hose covering. Thus a wide range of 
flexibility obtains. 


The specially constructed outer covering, made 
with long staple fibre cord which is helically 


WRITE FOR FULLY 


DESCRIPTIVE 









wound and imbedded 
in a pure rubber hose, 
provides extreme 
pliancy. 


Note the chalk mark 
on the Clark Kickless 
Cable shown above. 
This was drawn in a 
straight line before 
twisting the hose. 720° Torsional hand twist in the direc- 
tion opposite the helical winding, and 450° Torsional 
hand twist in the same direction as the helical winding, 
are obtained with only the effort necessary to turn the 
gun. This means pliancy and flexibility sufficient for all 
portable welder gun applications. 


And Clark Kickless Cable is KICKLESS! Interweaving of 
cables of opposite polarity with a corrugated rubber 
spacer causes neutralization of reactances — thus elimin- 


ating KICK. 








. 
Sectionc 


view sh wing sor bber e he 7 


winding ve rubber se 


About 50% more welding current passes through Clark 
Kickless Cable than through separate cables. With given 
secondary voltage, delivered amperage is greater, and 
amperage drawn from the line is less than when using 
separate cables. 


For better welds, less operator fatigue, longer cable life, 
less maintenance, greater accuracy, and consistent 
production use Clark Kickless Cable. 


BULLETIN 7777 
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CLEVELAND, OHIO -ieeeell 





1940 ADVERTISING 885 


























welding S. A. E.-4130 and X-4130 chrome 
molybdenum steels, which are widely used 
in airplane construction. ‘‘Planeweld”’ is 
suitable for welding in all positions and 
when used on steels of the types mentioned 
provides weld metal with physical proper- 
ties similar to the metal welded. Its 
welds are smooth without undercutting. 
There are minimum spatter and good 
crater conditions and welds made by the 
electrode on such steels respond to heat 
treatment quite similar to the parent 
metal. Planeweld comes in two types 
Planeweld No. 1 for material 0.120 inch 
and heavier, and Planeweld No. 2 for light 
gage airplane parts (up to approximately 

es inch) and airplane tubing 

The new electrode which was developed 
to overcome difficulties formerly encoun- 
tered in airplane welding is available in 
four sizes: Planeweld No. 1 in '/, inch, 
°/» inch and Planeweld No. 2 in !/j. inch 
and */3, inch. It is suitable for welding 
airplane fuselages, tail supports, torque 
tubes, bomb mountings, alloy chain links, 
antenna mounts, chairs, as well as engine 
mounts and landing gear forks, or any 
other airplane part constructed of the 
steels mentioned 


WELDING OF BULKY PARTS 


The Util-A-Tool introduced by Temple- 
ton, Kenly & Co., 1020 S. Central Ave., 
Chicago, may solve some of the problems 
experienced by welders in welding struc- 
tural shapes and on reclamation and hard 
facing welding. 

The Util-A-Tool consists of 8 pieces of 
equipment used in various combinations 
in conjunction with a push and pull device 
This consists of two lugged nuts on a 
forged steel screw fitted with a ratchet 
handle. Working the ratchet brings them 
together or moves them apart on the 
screw. The entire unit comes in a com- 
pact metal carrying case 

Three !/,; x 40-inch chains, part of the 
equipment, are used to bind pipe, beams, 
etc., to hold them in place for welding. 
For longer parts, such as the large cement 
mill gear shown, cable can be used 





Pair of Util-A-Tools and Steel Cables Holding 
Broken Cement Mill Gear Parts ‘l'ogether for 
Welding 
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Holding Structural Members in Place for 

Welding. One is Pushing Apart and the Other 

Is Pulling Together. Most Jobs Can be Done 
with a Single Unit 


As the lugged nuts exert a direct pull or 
push of 17!/; tons, it may be seen that 
large and heavy members can readily be 
clamped or held in position for welding 
As the facing lugs on the nuts can be 
brought as close together as 2*/, inches, 
the push and pull jack can also be used 
to clamp smaller parts. The push and 
pull devices from two Util-A-Tool kits 
can be effectively used to clamp struc- 
tural frameworks, as shown, one pushing 
and one pulling to hold members in a pre- 
determined position. 

In addition to holding parts for welding, 
the Util-A-Tool can be used to bend pipe 
and structural steel or to straighten bent 
axles, pipe, etc. It also pulls plate center 
or spoked wheels, gears and pulleys and 
The slip- 
on base provided enables the unit to be 
used as a standard 10-ton jack. 

A bulletin, P & P 40, gives details on 
its construction and use 


loosens frozen or stuck objects. 


SPOT WELDER 


A complete line of air-operated rocker 
arm type spot welders in transformer ca- 
pacities of from 10 kva. to 75 kva. is an- 
nounced by the Acme Electric Welder 
Company of Huntington Park, California, 
and described in their new bulletin No. 52 
available on request. 

These spot welders come completely 
equipped with automatic weld timers and 
welder service magnetic contactors and are 
offered in various styles actuated by a foot 
valve and limit switch, by a solenoid- 
operated mushroom type floor switch or 
by a specially designed two-stage toe- 
operated floor switch. They are available 
in either single spot non-beat or automatic 
repeat operation. 

Advantages offered by air-operated spot 
welders are faster production, uniform 
spot welds and the elimination of operator 
fatigue. 


THE WELDING JOURNAL 








ALUMINUM BRONZE ROD 


Ampco Metal, Inc., Milwaukee, Wis 
announces that aluminum bronze in 
form of a coated weldrod is now being 
duced for the first time. The usefulnecc 
of the aluminum bronze alloys with t} 
properties of wear resistance, 
strength, hardness, and resistance 
tigue and corrosion, is thus extend 
meet the demand for such a materia] 


10 


ROD HOPPER 


A Welding Rod Hopper Feeding ma 
chine is announced by Moslo Machinery, 
Inc., of Cleveland, Ohio. Originally built 
for one of the larger welding rod manufac. 
turers, the design of this machine proved 
so successful that it is now being built for 
general sale 











Prime purpose of the feeder is to pass 
straightened and cut wires of rods into an 
extrusion press for application of coating 
material to welding rods. Until now the 
problem of uninterrupted flow of rods into 
the extrusion presses has always been a 
serious one. The Moslo Hopper Rod 
Feeding Machine is reported to offer an 
adequate answer. 


SPOT WELDER CATALOGUE 


Condensed Spot Welder data are 
cluded in a new 4-page folder just pul 
lished by the Pier Equipment Mfg. C 
Benton Harbor, Michigan, makers of Act 
Spot Welders. Information on the mant 
ally operated types and on the automat 
types is segregated with brief descriptiot 
concerning the applications of the vari 
sizes made which run up to 50 kva 
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SELL THE MOST COMPLETE LINE OF WELDING & CUTTING APPARATUS IN THE U.S. A. 
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WELDING TORCHES 
Medium Pressure 
Low Pressure 
Automatic 
Heavy Duty 
Airplane 
Lead Burning 
Production 
Sheet Metal 
Cutting Attachments 


CUTTING TORCHES 
Medium Pressure 
Low Pressure 
Acetylene 
Propane 
City or Natural Gas 
Heavy Duty (54° Capacity) 
Rivet Removal 


ATTACHMENTS 
Circle Cutting 
Straight Cutting 


MACHINE CUTTING TORCHES 
Medium Pressure 
Low Pressure 
2-Hose 
3-Hose 
With Plain Handles 
With Gear Racks 
Acetylene (Pressure) 
Acetylene (Low Pressure) 
Propane 
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REGULATORS 
“Multi-Stage” 
Single Stage 
Line (Low Pressure) 
Line (High Pressure) 
Oxygen Therapy 
Compressed Air 
Water 
Rare Gases 
Master Control 


ACETYLENE GENERATORS 
Pressure Type 
Low Pressure Portable 


PORTABLE CUTTING MACHINES 
Medium Pressure 
Low Pressure 
Acetylene 
Propane 
City or Natural Gas 


MANIFOLDS 
Cylinder (Portable) 
Cylinder (Wall Type), 
Cylinder (Floor Type) 
Regulator 
Control Units 


OTHER APPARATUS 
Gasavers 
Balloon Fillers 
Hydraulic Valves 
Cylinder Valves 
Quick Acting Valves 


. City or Natural Gas Gas Filters : 
: Cylinder Trucks 
"ae (Special) Generator Trucks 
, . . Pressure Gauges 
asi Aen sy and Straightening Sieaiiin Walene 
ito an Acetylene (Pressure) tae ee ral 
eer es Acetylene (Low Pressure) os P 
w the Propane pens Sy 
a City or Natural Gas Mer Stern 
gee Descaling a an 
ra Paint Removing Welding Goggles 
. Annealing ae yn at 
. P eldin ectacles 
ee or Deseaming te P 
me ite a —. 
. : ervice Tools 
Rivet Washing Lighters 
E PREHEATING TORCHES es Write for Complete Details 
re in- Crude Oil State Territory and Qualifications 
- pul 
, Co., = ; 
of Ace ——_— — 
m a \\\\\\ 
. CALUOUKRIFic coQ. 
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BIRMINGHAM 





gham Section held egu 
ieeting October Sth at 7:45 
auditorium of the Alabama 
Power Company’s Building, presenting a 
guest spe aker Mr. W. D. Hal ey, Assistant 


Boiler Division of 
Boiler Inspection and I1 
urance Company 

Mr. Halsey talk, “‘Qu 


Welding Procedures and Operators and the 


Inspection of Welding,’’ was a most timely 
and interesting subject and created a 
great deal of interest 

Mr. Halsey is especially qualified to 
handle this subject, having graduated 


from Swarthmore College, following which 


he obtained several years of practical ex 
perience in mechanical work in some of the 
largest manufacturing plants in this 
country He at one time also spent a 
number of years as instructor and Profes 
sor of Mechanical Engineering in George 
Washington University; in 1920 joining the 
taff of the Hartford Company, and since 
that time he ha 
Chief Editor >| 
Chief E 
Boiler Divisio1 
Mr. Halsey is also pron I 
AMERICAN WELDING So- 


CIETY, being Chairman of the A. W. S 


acted in the capacity of 
Publications, A 


ngineer and Assistant Chief of 


istant 


affairs of the 


on Standard Qualification Pro 
cedure, and Pressure Piping, and is also a 
member of the committee on American 
Society Mechanical Engineet 


Welding Code 


Boilet 


BOSTON 


The following is the program for the 


Frank B. Mehaffey, Chairman, Boston Section 





remainads ol ] ) : easor | I 
Boston Sectior 

Nov ISth—M ig Place Massa 
chusetts Institute of Technology, Roo 
1-2, i:4o0 PM Speaker \ J 
Holslag Subje lr} Welding of 
Carbon Molybdenum Pips 

De 9th Meeting Place Massa- 
chusetts Institu of Technology, Roon 
1-27 7:45 P.M Speaker x 2 
Brigg Subject Resistance Welding.”’ 

Jan. 13th—Meeting Plac« Massa 
chusetts Institute of Technology, Room 


1-27 7:45 P.M 


Anderson 


Speaker Professor 


Welding in 


Subject 


the Design of Bridges.’ 
Feb. 10th—Meeting Plac: Massachu 
Institute of Technology, Roon 
1-27 7:45 P.M Speaker ... & 


Magrath 
Dehydrating and Descaling 

March 28th—Meeting Plac¢ Lorimer 
Hall, Tremont Temple, Boston; 7:45 
P.M Joint meeting of AMERICAN 
WELDING Society, the American Society 
of Metals and the American Institute of 
Mining and Metallurgical Engineers 
Speaker Lr. 3 


Subiect ‘Flame Cleaning, 


Subject 


The Welding of Stainl Steel 
April llth and 12th—tI t New Eng- 
land Welding Conference Chairman 


Professor Peter E. Kyle, Massachusetts 


Institute of Technology, Cambridg« 


CINCINNATI 


rhe first regular monthly meeting of the 
1940-41 season of the Cincinnati Section 
was held as a joint meeting with the 
A. S. M. and the A. S. T E The meet 
ing took place at the Cincinnati Yacht 
Club aboard their fine new floating club 


Entertainment for the evening was fut 
nished by Mr. E. E. Krieble, 
Sporting Goods Company, who gave a 


,owles 


very interesting demonstration of plug and 
Another 
event of the evening was motion pictures, 
furnished by Canadian National Railway, 
entitled ‘Fishing Canada,”’ by 
Courtney Riley Cooper, editor of Field and 


17 IS8Iwnhe 
Stream Magazine 


fly casting very interesting 


acToss 


CLEVELAND 


Our newly elected president, G. F 
Jenks, Colonel, Ordnance Dept., U. S 
Army, addressed the October 9th meet- 
ing of the Cleveland Section and his talk 
was enthusiastically heard by an audience 
of ninety weldmen following a dinner at 
the Mid-Day Club. 

1940-41 season of the 
tion was given in the October 


Program for the 
Cleveland Se« 
Section Activities. 


COLUMBUS 


The following are the subjects and 








Westing] g. Ce 
Progr ) 
| Dai al \ 1tT! 
De l Dint Mee y 
Hays Speake A H Ja 
negie-Illinois S | Cory S 


& Chern Corp. §& 
Welding and I Application 
March 14tl Dinner Me 
Fort Hay: Speake K 
Harnischfeg Corp 5 
Electric Arc as a Welding Tool 


duction Sales Co. Su 

lene Welding and Allied Prox 
May , Battell Met 

~ ik | | Wy G 

Co S \t Hy 


P.M. Pec] 


ut 8:00 P.M 


DETROIT 


ctior h eld 
Room of the Detroit Leland 


Friday, October 11th, t 


| 
tendance of over 150 Phe 


Co., the subject 


sistance Welders by 


being 


The meeting was very inter 


questions which were brought up 
end of the talk proved conclusively 
the audience was very much inter¢ 


INDIANA 


Mr. A. C 


Rasmussen is 


eftr 
>Lil 


Spt 
Mr. George M. Chute of General | 
Controlli 
Electron 


now 
Oradt 


Rasmussen of the Cincinnati 


Department and because of his new 
ties he has had to resign as Chairn 
Wayn 


Engin 


Section. Mr 
Chief 


the Indiana 
McGlade, 
J. D 
new Chairman 
local 


Assistant 


Lundgren, 


Taylor Winfield Corporation [ 
Mallory Com] 

The first fall meeting of the Sectior 
held on October 17th at the Spink 
Dr 


Engineer, 


is Paul Grubbs, P. R 


Hotel The 
Thoma 


speaker was 


Research 


house Elec & Mfg Co., whos 
Recent and Interesting Dev 
Electrical Apparatus and 





Adams Company, was electe: 
Vice-Chairman 


representative 


Sil 
ul 


wr 
I 


| 
honnt 
nen 





lg, 
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Dr. Phillips Thomas 


Thoma ises thousands of dollars 


f especially built apparatus as well 


I 1 » demonstrate and 

this lecture Some of the inter 
ng subjects demonstrated wert Blow- 
¢ Out the Electric Light, also Plastics, 
toelasticity Silverstat Magnetism, 
| De Ion Gap, Stroboscope, 


» Radiation and _ others A 


wraph of Dr. Thomas is shown above 


gular n ig held October 
i An i idor Hotel had as guest 
iuker Dr. V. N. Krivobok, of the Al 
gheny Ludlum Steel Corp., Pittsburgh 
Krivobok gave a talk on “‘The Char 
and Properties of Welded Stainles 
wi h was of great benefit to every 
li 

wing i program for the re 

f 19 | season 
Nov | Dinn ing, 6:30 P.M 


Profits versus Prejudice Slides 

De 3rd— Meeting, 8:00 P.M 
Speaker: A. S. Low, Austin Company 
Subject Construction and Fabrication 
Dealing Especially with Welded Design.” 

Jan 14th— Meeting, 8-00 P.M. 
Speaker: F. C. Hutchison, Mgr., 
Service The Linde Air Products Co 
ject New Developments in Connec- 
tion with the Use of Oxy-Acetylene Weld 

g Slides and motion pictures 

Feb. 4th—Dinner Meeting, 6:30 P.M 
peaker: W.G. Theisinger, Lukens Steel 
Company Subject: ‘Heat and Me- 
hanical Stress in Welding.”” The forming 
of heads for pressure vessels, slides and 

oving pictures 

March 4th—Dinner Meeting, 6:30 P.M 
»peaker: J. D. Gordon, Gen. Mgr., Taylor 
Winfield Corp. Subject: “Spot and Re- 

tance Welding.’’ Slides and motion pic- 


Process 


April 8th—Dinner Meeting, 6:30 P.M. 
eaker: O. T. Barnett, Black, Sivalls & 
Bryson, In Subject Procedure Con- 
rol of Welding.’’ Motion pictures 


May 6th—Dinner Meeting, 6:30 P.M 

: al election of offices Speaker 
I Lerch, Haynes Stellite Co. Sul 
Hard Facing Moving pictures 
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Mr. David P. Bisbee, produ per The Novet 
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OKLAHOMA CITY 





The oper meeting f he 40-41 d at the I 
season of the New York Section, held Krivobok. All 
Tuesday evening, October 8, 1940, in poration, add: 
Room 502 of the Engineering Societi Characte 
Building, took the form of a Questions and Staink Sy 
Answers program with moti 


Mr. Everett Chapman, President of 
Lukenweld, Inc., as chairman of the tech 
nical session very ably propounded tl 
questions to a Board of Experts consisting 
of Messrs. R. H. Aborn, J. J. Crowe, J. H R= sae: 
Deppeler, G. D. Fish, A. B. Kinzel, J. 7 Philadelphia 


Phillips, H. E. Rockefeller, G. V. Slott th at tne ng 
man, T. B. Smith, Wm. Spraragen and inter = 5 . 
J. L. Wilson. Besides the problems sub- : i oe 
mitted in advance many technical ques fee silelbge 
tions were raised by n ber in the . . 
audience, and the answers of the expert : ‘ 
evoked exceptionally interesting discu NOV 
sion. The members voted to hold a similar . — 
meeting n i a 

In I I Ww attend 
Saas Geary ; va ded PITTSBURGH 
Following tl " ‘ 
wa id I New ¥ y Fiftl py 


SOCIETY AND RELATED ACTIVITIES 




















lon Institute of Industrial Research, where 
126 members and guests heard Mr. L. C 
Bibber, Welding Engineer, Carnegie Illi 
nois Steel Corp., deliver his lecture on 
“Elements of Welded Design,” a talk 
dealing with the various types of connec 
flexible, three-way, tangent, box- 
type, doublers, etc., all of which were 
clearly illustrated with many excellent 
slides. Mr. Bibber is a particularly force- 
ful speaker and presented his lecture in a 
manner which left no room for doubt as to 
his mastery of the subject. Following the 
talk a discussion of nearly an hour ensued 
during which many interesting questions 
were asked by those present and were satis- 
factorily answered by Mr. Bibber 


tions 


PUGET SOUND 


A dinner meeting was held on October 
14th by the Puget Sound Section. Mr. 
William Flint showed a film, ‘‘The Design 
of Steel Castings,’’ which was edited and 
presented by the Steel Founders Society 
of America, with sound accompaniment 


ROCHESTER 


The educational course given by the 
Rochester Section began Thursday eve 
ning, October 10th at 7:15 P.M. in Room 
208, Engineering Building, University of 
Rochester, River Campus. The lectures 
will be devoted to the fundamentals of 
metallurgy as related to welding. The 
second and third lectures were given on 
October 17th and October 3lst. The re 
maining lectures and their dates will be as 
follows: 

“Bearing Alloys,’’ Nov. 14th; ‘Cast 
Iron, General,’’ Nov. 28th; ‘Cast Iron, 
Special,’’ Dec. 12th; ‘‘Cast Steel,’’ Dec. 
19th; “‘Ingot and Wrought Iron,” Jan. 
9th; ‘Low and Medium Carbon Steel,” 
Jan. 16th; ‘‘Low Alloy Steel,” Jan. 23rd; 
“Low Alloy Steel,” Jan. 30th; ‘“‘High 
Alloy Steel,” Feb. 138th; “High Alloy 
Steel,’ Feb. 20th; ‘Stainless Iron and 
Steel,”’ Feb. 27th; ‘Special Steels,’’ Mar. 
13th; “Failures as Related to Structure,” 
Mar. 20th; ‘Corrosion as Related to 
Structure,”’ Mar. 27th; ‘Problems in 
Welding,’ Apr. 10th; ‘‘Problems in Weld- 
ing,”’ Apr. 24th. 

The course is free to members. For 
non-members the fee is $5.00. 


ST. LOUIS 


Mr. O. T. Barnett, Chief Metallurgist 
of Black, Sivalls & Bryson, Inc., was the 
guest speaker at the October 18th meeting 
held in the Engineers Club Auditorium. 
Mr. Barnett presented an illustrated lec- 
ture on “Procedure Control in Welding”’ 
as applied to low carbon steels, high-ten- 
sile steels and some special alloys used for 
particular welding problems. Mr. Bar- 
nett supplemented his lecture with a 
natural color motion picture covering the 
manufacture of oil and gas separators. 


SAN FRANCISCO 


The San Francisco Section of the 
AMERICAN WELDING SOCIETY is giving a 
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course of lectures and discussions covering 
the principles of the Fusion Welding Proc- 
ess. The course itself has been carefully 
prepared by leading members of the Sec- 
tion and will be given under the direction 
of Professor N. F. Ward of the University 
of California. They will be given on Mon- 
day nights, from October 14, 1940, to 
February 10, 1941, from 7:30 P.M. to 
9:00 P.M., in Room 237, Technical High 
School, 43rd and Broadway, Oakland, 
Calif. The entire course of 15 lectures 
will be given to A. W. S. members at $5.00 
and to non-members at $10.00 


SOUTH TEXAS 


A very interesting and educational talk 
was made by Mr. Charles Lewis of Cook 
Heat Treating Company on the Metal- 
lurgy of Welding, at the September 13th 
meeting of the South Texas Section. Mr. 
Lewis’ talk was followed by a very lively 
and interesting discussion in which many 
questions were asked. 


TULSA 


Dr. V. N. Krivobok of the Allegheny 
Ludlum Steel Corporation was the guest 
speaker at the October 4th meeting of the 
Tulsa Section held at the Mayo Hotel. 
The subject of Dr. Krivobok’s lecture was 
‘Characteristics and Properties of Welded 
Stainless Steels,’’ which was illustrated 
with motion pictures and slides. 


WASHINGTON, D. C. 


At its meeting on Oct. 3rd Mr. David 
Arnott, Vice-President and Chief Engineer 
of the American Bureau of Shipping, had 
been scheduled to talk on the subject of 
‘‘Welded Ship Construction from the View 
point of the American Bureau of Shipping.’ 
However, Mr. Arnott was unable to attend 
and sent his assistant, Mr. Lyell Wilson, 
in his place. The Section felt especially 
fortunate in having Mr. Wilson because he 
has had many years’ experience in the 
American Bureau of Shipping and is a 
recognized authority on the construction of 
maritime vessels. 

The subject was introduced by describ- 
ing the limitations of wooden ships, of 
which the joints were the most vulnerable 
parts. With the advent of wrought- 
iron plates, which were of necessity avail- 
able only in small sizes, the problem of 
fastenings was somewhat simplified by 
riveting. About the beginning of the 
century, Bessemer steel, and later open- 
hearth steel, replaced wrought iron and 
made available much larger structural 
plates. Riveted joints were fewer in 
number, and the weight of the structure 
consequently decreased. Refinements in 
riveted design and knowledge of stress dis- 
tribution in riveted joints reached a peak 
about twenty years ago, while at the same 
time welding was given a great impetus 
with the development of the coated elec- 
trode, and the American Bureau of Ship- 
ping announced that they would give con- 
sideration to an all-welded vessel, much to 
the consternation of foreign underwriters 
and shipbuilders 

Mr. Wilson showed a chart illustrating 
the decline of riveting and the rise of weld- 
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ing in the years up to and including 1938 
This showed the rise to the present « 
tion of welding being used in all but 
167/3% of the joints in shipbuildi 
This should be qualified by the fact 
shell seams are still two-thirds rivet: 

In conclusion, Mr. Wilson present 
Washington Section with an attr 
and interesting volume entitled, America, 
Bureau of Shipping—Seventy-Fifti 
niversary—1862-1937, which will no 
be found extremely valuable to th 
builders of this group. 

The great interest shown in disct 
of the speaker’s paper caused the gr 
be held until after ten o’clock and, thor 
considerably extended, it was agreed 
everyone that the Section had had an in 
structive and entertaining technical n 
ing 


WICHITA 


The speaker for the October meeting 
was Dr. V. N. Krivobok of the All 
gheny Ludlum Steel Corp., whose sub} 
was ‘‘Characteristics and Properties 
Welded Stainless Steel,’’ which was w 
received by the members in attendar 
The aircraft and refineries were well repr 
sented at this meeting 

The following is the program for t} 
mainder of the 1940-41 season 

Nov. 13th—‘‘Welding Profits 
Prejudice,”” by J. F. Lincoln, Pres., 
coln Electric Co. 

Dec. 4th—‘‘Construction and Fabri 
tion Dealing Especially with Welded D 
sign,’ by A. S. Low, Austin Company 

Jan. 15th—‘‘New Developments in C 
nection with the Use of Oxy-Acetylene 
Welding,” by F. C. Hutchison, Meg 
Process Service, The Linde Air Produ 
Co 

Feb. 5th—‘‘Heat and Mechanical Stress 
in Welding,”’ by W. G. Theisinger, Luke 
Steel Co. The forming of heads for pres 
sure vessels, slides and moving pictur: 

March 5th—‘Spot and Resistance 
Welding,” by J. D. Gordon, Gen. Mgr 
Taylor Winfield Corp 

April 9th—‘‘Procedure Control of Weld 
ing,”’ by O. T. Barnett, Black, Sivalls & 
Bryson, Inc 

May 7th—Annual Election of Officer 
“Hard Facing,” by R. L. Lerch, Haynes 
Stellite Co 


_ 


YORK-CENTRAL PENNSYLVANIA 


The York-Central Pennsylvania Se 
tion held their first regular monthly meet 
ing of the 1940-41 season on Monday 
evening, September 23rd. About 80 mem 
bers and guests were present to hear Mr 
Edward J. Brady talk on “Arc Welding 
the Stainless Steels.’"’ Mr. Brady is Vict 
President and General Manager of Alloy 
Rods Corp., York, Pa. His talk covered 
the entire range of stainless analysis fron 
the 4-6% chromium steels to the high 
alloy nickel chromium steels. Mr. Brady 
showed the necessity of having a metal 
lurgical knowledge of the base metal 
insure correct welding procedure. It wa 
a very interesting presentation of this st 
ject and a very lively discussion follow 
the lecture 





NOVEMBER 











nday 
nem- 
Mr 
Iding 
Vice 
Alloy 
vere d 
from 
high 


brady 





YOUNGSTOWN 


The first meeting of the Youngstown 
Section of the season was held at the Ohio 
Hotel, October 15th, and the following 
officers and committees were elected for 
the coming year: 

Chairman—J. D. Gordon, Taylor Win- 
field Corp 

Vice-Chairman—W. Tam, 
Bridge & Iron Co 


Chicago 


OLD STACK SAVED 


Believed to be the first of its kind ever 
attempted, an ingenious electric welding 
job has saved a large public utility com- 
pany from a possible plant shutdown with 
its accompanying financial loss, plus the 
additional cost of entirely new boiler 
stacks. Even neglecting a plant shutdown 
which would have been ruinous, a 200- 
ampere welder repaired for less than !/; the 
estimated cost of new stacks, the two badly 
corroded 75-foot steel stacks 

Engineers upon inspecting two of the 
company’s three 20-year-old steel stacks 
found that the s-inch thick steel center 








Photo Courtesy Westinghouse Elec. & Mfg. Co. 


Welding New Center Section Plates on This 
78-Foot Boiler Stack Saved a Large Public 
Utility from Building a New Structure with 
Consequent Long, Costly Boiler Shutdown. 
A 200-Amp. Welder, and 200 Pounds of */n- 
Inch Electrodes Were Used on This Ingenious 
Job, Enabling a Considerable Monetary Con- 
struction and Operating Saving to Be Made 


1940 


Secretary-lTreasurer—A. L 
Federal Machine & Welder Co 
Speakers Committee—A. O. Miller, Pe- 


troleum Iron Works; C. R. Riggle, Ohio 
Edison Co. 


Williams, 


Entertainment Committee—T. E. Jones 
Federal Machine & Welder Co.: T. W. 
Long, Taylor-Winfield Corp 


Subjects for Discussion Committee—N. T 


plates had been corroded down to as little 
as '/s inch; in some places found a full 
1/, inch of rust. The cause was the cor- 
rosive action of combustion products from 
the forced-draft coal-fired boilers. In an 
effort to forestall a possible shutdown, the 
company called in the Weldrite Corpo- 
ration and asked them to repair the stacks, 
if possible ‘ 

To solve the problem of supporting the 
top half of the stack so that the corroded 
plates could be removed, offset steel angles 
were welded across the faulty section. The 
old plates were cut out, leaving the stack’s 
upper portion supported only by the 
angles. It is believed this is the first time 
such a method of support has every been 
employed for a welding job of this kind 

Up now came the welders with new 
steel plates. Working swiftly, they welded 
in place on each stack eight 9 ft. x 4 ft. x 

s-in. new plates rhree-inch vertical 
overlaps were employed at the junctures 
of the old and new steel 

During the time the center section plates 
were out, the boilers were shut down, but 
before completion of the welding they had 
been re-fired. Had a new brick chimney 
been built, or new steel stacks provided, 
the boilers would necessarily have had to 
shut down completely while breeching was 
being installed or stacks were erected. 
Cost of repairing the two steel stacks by 
welding was done at less than '/; the 
estimated cost of a new brick structure, 
taking no account of the expense of the 
shutdown which would have been neces- 
sary. 


EYE ACCIDENTS 


To help decrease industrial eye acci 
dents which annually cost $50,000,000 
according to Louis Resnick of the National 
Society for the Prevention of Blindness, 
the American Optical Company, South- 
bridge, Mass., has just published an inter 
esting and dramatic illustrated talk on the 
cost and causes of eye accidents with 
suggestions included to eliminate the 
causes and lower the costs 

The talk is supported by a series of 
significant charts and has been prepared 
for delivery before safety engineers, man- 
agement executives and people or organi- 
zations interested in the safety move- 
ment. Copies of the talk can be bor- 
rowed from the optical concern which will 


be glad to supply a speaker to present it, 


if one is desired. Easily delivered in 


SOCIETY AND RELATED ACTIVITIES 


Lamond, United Eng. & Fdry. Co J. H 


Cooper, Taylor-Winfield Cory 


Vembership Comn Pa Maloney 
Linde Air Products ( Robert Haa 
Lincoln Electric Co 

Coordination Committee—Benjamin | 
Wise, Federal Machine & Welder Co 
Thomas Backus, J: Carnegie-Illinois 
Steel Corp 
thirty minutes or less, the talk is free of ad 
vertising material 

The theme of the message is—Eyes Are 
Expensive Targets—and the point is 
amply proved by factual matt: and 
statistics included in the talk and chart 

This illustrated talk, so far as known, 
is the first of its kind to be prepared by 
any manufacturer of safety equipment 


REINFORCING SUBWAY TUNNELS 








Tunnel beams to be used in tl 

struction of the new Chicago Subway, are 

being arc welded in the shop of the Missi 

sippi Valley Structural Steel Company, 

Melrose Park, Ill Assembly line opera 

tions are being used successfully in fabri 

cation. After being bent and sawed, th 

steel H beams are carried on rollers to thi i 








Ph Courte G 3 eciric Compan 
operator who welds end-plates to them 
with the aid of a 300-ampere d.-c. ar 
1 ' ‘ ’ 
welder and shielded electrodes These 
end-plates are used in bolting the separat« 
beams together in tunnel construction 
° - } 
ALL-WELDED GIRDER ; 
The accompany g gta vw 
under construction a giant welded girder ' 
for a Cle veland overn id 1¢ 
at The Cleveland Cra & Engineering 
Company, Wickliffe, ‘ ‘ 1 com- 
} } } 
pl his will " 
welded ine ¢ 
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These structures are unique i 




















there are no structural members, tl 
no angles, channels, I beams, H bea 
T’s used in construction Furtherr 
the riser pipe is the sole support 

tank and serves as the inlet and out 








Here are some interesting dimer 





























in connection with the sphere 


Overall height—101 ft. 6 in 

Diameter of sphere—24 ft 

Height to top of riser—76 ft 

Riser diameter at junction with ta 
4ft 

Riser diameter at junction wit! 
frustum—16 ft 


All-Welded Girder 


Plates ranging in thickness from 7/j¢ 
inch to 1'/, inches are being welded into 
position. This girder when completed will 
weigh 45 tons, have a span of 105 ft. 0 in 
and be over 8 ft. 0 in. high at middle 

The girder will be stronger and more 
rigid for its weight than possible by any 
other method of construction 

The reinforcing diaphragms are welded 
not only to the web plates, but also to the 
top plate—an advantage exclusive with the 
welded construction. The diaphragms are 
spaced so close that they alone will sup- 
port the trolley rails without depending 
on the top plate, thus eliminating possibil- 
ity of plate cracking 


TECHNICAL DICTIONARY 
Chambers’s Technical Dictionary, 
compiled by a staff of thirty experts under 
the editorship of C. F. Tweney, Editor of 
“A Technological and Scientific Diction- 
ary,’ and L. E. C. Hughes, of the Imperial 
College of Science and Technology, Lon 
don. Price, $5.00. 

This new and authoritative work of 
reference contains many thousands of 
terms drawn from about a hundred 
branches of scientific and technological 
activity. 

Its aim is to give, in the light of current 
knowledge, definitions of terms that are of 
fundamental significance in pure and ap- 
plied science, in all branches of engineering 
and construction, including aeronautics, 
and in the larger manufacturing industries 
and skilled trades. 

It is a dictionary written by specialists 
for interested workers of all kinds, manu- 
facturers, scientists, technicians, editors, 
teachers, students and general readers 

All definitions are the work of experts; 
many of them are here formulated for the 
first time, and a great many more have 
never previously appeared in a work of 
handy dimensions. 




















The following are some of the main 
fields covered by the Dictionary: 

Acoustics and Sound Recording, Aero 
nautics, Astronomy, Botany, Building and 
Construction; 

Electric Communications (Telegraphy 
and Telephony), Engineering (Mechanical, 
Electrical, Civil, Marine, Hydraulic, Sani- 
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Plates of sphere—'/, in 


Frustum plates—*/, in 

tary), Geology and Mineralogy, Horology; 

Illumination, Medicine, Surgery, and 

Veterinary Science, Metallurgy, Meteorol- 
ogy, Mining; 

Photography and Cinematography, 
Physics and Chemistry, Printing and 
Typography, Radio and Television, Tex 
tiles and Allied Trades, Zoology 


Plates of the supporting riser vary 
1/5 in. at the bottom to g in 


top 


A horizontal pull of 9000 lb at 


of the riser where it has its 
diameter of 4 ft resulted in a horiz 
deflection of 15/s in 


RESISTANCE WELDING 
ELECTRODES AND DIES 


The Electroloy Company, Inc., of 
1600 Seaview Ave., Bridgeport, Conn., 
has just issued an exceedingly interesting 
catalog of Electroloy Alloys for Resist- 
ance Welding Electrodes and Dies. Full 
information is given of the typical physi- 
cal properties necessary to manufacturers 
and users of welding equipment for spot 
welding, seam welding, flash butt and 
projection welding. 


THE WELDING OF CAST IRON BY 
THE OXY-ACETYLENE PROCESS 


L. Tibbenham, M.I.Mech.E. 


This book deals in a practical way with 
every detail of the process of the oxy- 
acetylene welding of cast iron. Such sub- 
jects as gases employed, varieties of genera- 
tor plants, composition of welding rods 
and fluxes, vital facts in the metallurgy of 
cast iron relating to welding, and methods 
of preheating are competently dealt with. 
The new process of low-temperature weld- 
ing of cast iron is fully explained, as well 
as bronze welding and its many uses. The 
book contains many photographs and 
working diagrams 

The book of 88 pages is published by 
Sir Isaac Pitman of London and New 
York. Price $1.50. 


WATERSPHERE 


The illustration shows a 50,000-gallon 
watersphere at Waynedale, a suburb of 
Fort Wayne, Indiana. 
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PRESIDENT’S REPORT TO THE MEMBERS OF 


THE AMERICAN WELDING SOCIETY 


For the Administrative Year Ending September 30, 1940 


During the administrative just 
ied the Society has broken all records in 


financial stability, 


year 


growth, 


mbership 


Welding Journal volume, advertising in- 

number of technical reports com- 

at th pleted, Annual Meeting attendance, and 
the volume of research work conducted. 


Of equal importance is the establishment 
f a closer relationship and cooperation 
with the local Sections, the broadening of 
the base of support for the research pro- 
gram, and new affiliations with other 
technical societies and trade associations 


in technical and research work. Brief 
summaries of the major activities are 
furnished in the Report handed to you 


today 

Twenty-one years ago the AMERICAN 
WeLDING Society was founded to pro- 
vide united and cooperative action in ad- 
vancing the knowledge and art of welding. 
From very modest beginnings indeed, the 
infant has grown to a stature which, at 
maturity, takes its place on equal footing 
with the other large important engineering 
and scientific bodies. Its membership of 
nearly forty-five hundred _ scattered 
throughout the civilized world, with more 
than forty important local Sections in the 
principal industrial centers of the United 
States, is an indication of its size. 

More important than these visible 
manifestations of growth and well-being 
is the maintenance of the high ideals set 
for it by its far-sighted founders 

It has passed through many years of 
trying times brought about by general 
economic and internally by 
honest differences of opinion. 

In accomplishments the AMERICAN 
WELDING Society outranks all others 
Its codes are adopted widely by legislative 
bodies and by other technical and scien- 
tific organizations. Its basic standards 
such as Definitions, Filler Metal Speci- 
fications, Qualification of Welding Opera- 
tors, Symbols, form part of all applica- 
the 
amount of cooperative research work car- 
ried out it stands unique among all other 
engineering and scientific bodies Its 
publications, THe WELDING JOURNAI 
and Handbook, are recognized as authori- 
tative 


conditions 


tion codes relating to welding In 


All of these things ar: 
= 1 : 
through the cooperative action of many 
T 


Che Society 


made possible 
enjoys the whole-hearted 
upport of manufacturers, fabricators and 

rs, as well as governmental depart- 
ents. Service on its numerous commit- 


€s, national and local, are accepted as 





{BER 


By Georce T. Horton 


an honor and an opportunity to do set 
vice for a common good 


As I retire 


I wish everyone to know how 


as President of the Society, 


uch I have 


appreciated the honor of holding the office 
No one than I how little I 
have contributed to all the good things just 


realizes better 


enumerated and how much the 
indebted to the 
the Board and 
of our good 


society 1S 
other officers, members of 
the 
friends who have seen fit to 
exhibit and 
support has meant so much, and 


staff, to say nothing 


advertise or with us whose 
even so, 
inasmuch as death 
has just recently claimed Mr. Charles A 
McCune, staunchest friend 


capable supporter 


the Society is a loser 


our 


and most 


There follows 
the important activities of the Society, Board 
of Directors and its numerous committees 


a ortef account of me of 


Summary of Activities American 
Welding Society 


Meetings of the Board of Director 


Three meetings of the Board have been 
held during the past year, one in Chicago 
last October and the other New 
York. These latter have been held jointly 
with the Executive Committee of the So- 
ciety. In addition, the Executive Com 
mittee held four meetings in New York 


two in 


By-Law Amendments 

By a recently adopted amendment to 
the By-Laws September Ist has been es- 
tablished as a single expiration date for 
membership dues. The 
amendment is to reduce clerical work of the 
Sections and Headquarters, and to assist 
companies which are paying membership 
dues of a large number of their employees 
The putting of this By-Law into 
necessitated a change in the payment to 
the Sections. Heretofore $100 has been 
paid to the Sections each year on the a 
versary date of their organization. Here 
after this payment will be at the be- 
ginning of each fiscal year when the So- 


purpose of this 


effect 


f 


made 


ciety is in funds to meet this large pay 
ment 
Increase in Return to Sections on Mem- 


bership Dues has also been effected by an 
amendment tothe By-Laws. The primary 
purpost 


prestige 


of this is to build up the Society 
through good technical progran 
and educational activities 

The changeover to the single ex] 


date for dues and increase in returns to 
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Sections has entailed con 


the part of the staff but it 





th he keeping of 
books and records, as well as reporting 
will be materially reduced, both at 
quarters and the Section 
Permanent Funds Committee Of sj 
cial interest among the y-Law Amen 
ments recently adopted that providing 
for the appointment of a P anent Fun 
Committee. This Committee will hand] 
the reserve funds of the S ty t aside , 
upon authorization of the Board of Dir 
tors. 
Finance 
You will be glad y 
in a condition of financia ability 
Though the year end stat ot ¥ 
available, the last A Report 
for the eleven t l d 
August ol, Pos ) mdicat 1 i 
of income over expet ut of 
$8731.98 
At the beginning of yea 7, of th 
gross income for t fiscal yea nded 
September 30, 1939, was a j 1 
serve fund accurnulated hrough the 
efforts of the fir Welding Handbook 
Committee Provi f " lar addi 
tion to the Reserve fund wa ad the 
budget for the year ju rhe sak 
of the first Welding Hand! k vs a net 
addition to this account 
It is to be noted wit! i ym that 
our annual income f hip dues 
and Journal advertising g the pa 
year has exceeded that lat by 
the budget and is larg [ le for 
our net gain We ar lt 
sponsible for this achieve 
Our sale of the M i ‘ il Pa 
and other bulletir i " 
idl 
rile hina I il 
Sept j 1 
i he Soci . " 
Ve , p , 
l Mer 
a V ind i I 
a ted | ) 
growt ] ( 
WW ’ 
Oo its] 
found a i ’ 
aut pavyi 
as I . 
esult I f | 


he changeover, billing and t 


























to expand the membership activities in 
the Section, the Chairmen of the Sections 
have been added to the personnel of the 
Membership Committee and have been 
furnished with all data sent to that Com- 
mittee 

Che solicitation of potential members 
registered at the last Annual Meeting 
brought in many new members. The 
tion Membership Committees have been 
urged to capitalize on the increased im- 
portance of welding in the metal industry 
by educating those in their localities that 
should be 


wec- 


members on the benefits to be 
gained through membership in the AMERI- 
CAN WELDING Society, and by stressing 
the timeliness of their joining now 

There are indications that plans are now 
under way for membership campaigns 

Membership statement for the twelve 
months ending September 30, 1940, shows 
a total membership of 4344 and that 
the largest gain has been in the Mem- 
ber and Associate Member grades It is 
believed that the large number of Operat 
ing Members acquired during the year is 
due probably to the welding 
knowledge on the part of 
students 

Delinquents 


desire for 

trade school 
Although the total num 
ber of delinquencies has increased slightly 
this 
been able to reduce delinquencies in the 
Sustaining and Member 


year, we are pleased that we have 


grades, thus re- 
ducing the amount of outstanding dues 
rhe inclusion of a friendly printed notice 
in the last issue of the Journal being sent 
to delinquent them 
that further copies of the Journal will not 
be received until dues are paid, has proved 
an excellent means of effecting payment 
Report of Membership Committee and 
statement showing net changes during the 
year will be published in the Yearbook 


members reminding 


Ways and Means Committee 

Limited success in the operation of local 
subcommittees in Sections of the Society 
has led the Ways and Means Committee 
to abandon this plan of approach and to 
concentrate activities in direct approach 
to specific industries 
or under 
Resistance 


Groups approached 
consideration are Automotive, 

Welding, Shipbuilding, Pipe 
and Machinery Manufacturers 


Sections 


Our Sections continue to be a most im- 
portant the 
welding. With a few exceptions all have 
had a year The technical 
been well planned and 
publicity to 
good-sized audiences 

The 


Sections 


factor in advancement of 
successful 
have 
sufficient 


programs 
given bring out 
the 
attracted attention 
this year. The Washington Section course 
had the largest 
up largely of engineers in Government ser- 
The attendance at the 
eight lectures was 500. The com- 
menced in January and ended in April 
The New York Section course on Weld- 
ing Metallurgy was also enthusiastically 
received and was repeated in other centers 


lecture courses conducted by 
have wide 


enrolment—1000—made 


vice, average 


course 


The paid enrolment was 256. This series 
of lectures was printed in pamphlet form 
and made available to the Sections and to 


the membership 
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The Los Angeles Section course on Fun- 
damentals of Welding had a paid enrol- 
ment of 154 
available in pamphlet form but un- 


Here again the series was 
made 
fortunately the 
was limited 


number of surplus copies 


Cleveland ran two series of lectures, one 
for the professional men and the other for 
the practical men 
sponsored by the St 


The lecture courses 
Iulsa, North- 
west, Oklahoma City and Northern New 
York Sections created considerable interest 
in welding 

In addition to the Tri-State Welding 
Conference covered in another part of this 
report, the Cleveland Section sponsored a 
Welding Conference This Conference 
was outstanding success it is 
planned to repeat it next year. Registra- 
tion was over 450. A short Conference in 
Welding Engineering 
the Columbus Section 

Inspection trips and social activities of 


Louis, 


such an 


was sponsored by 


the Sections during the past year have 
done much to stimulate good fellowship 
and interest in the Society generally 

A number of the Sections, particularly 
in the Middle West and West, have 
been most responsive to the suggestion of 
speakers for Section 


those 


Headquarters that 
meetings be secured to address a group of 
adjacent Sections in sequence. Meetings 
of Section Chairmen and Section Program 
Committee Chairmen were held during the 
summer to plan the season’s programs for 
the 
speakers decided upon, chosen from lists 
supplied by Headquarters. It 
that the success of the plan in the groups 
which have adopted it will result in its 
widespread adoption next year 


the group, Sections to contact the 


is hoped 


New Sections Organized 


During the 1939-40 thres 
g 


Sections have been organized: the 


season, new 
Lake 
Shore, with headquarters at Manitowoc, 
the Northern New Jersey, 
with headquarters at Newark, New Jersey; 
and the Canal Zone recently organ- 
ized. 

Unfortunately, because of the 
tion of the Government project at 
Peck, Montana, welding interest 
waned to the extent that it has been neces 
sary to disband the Due to in 
activity at the present time, it 
found necessary also to disband the 
tion in Memphis, though there is hope of 
reviving interest there at some future date 


Wisconsin; 
just 


comple 
Fort 
there 


Section 
has been 


wer 


Consideration is being given to ina 


tivity in several of the other Sections but 
it is too soon to predict the outcome of ou 
investigations 
Complying with a 
tions, the Board of 
the National By-Laws Committee to pre- 
pare an addition to Article III, Section 2 
of the Section By-Laws providing for Sec- 
tion Affiliates. The amount of dues of this 
classification has been limited to not more 
than $5.00. Section Affiliates are entitled 
to participate in and other 
educational activities but do not have the 
privilege of membership in the National 


request of the Sec 


Directors authorized 


meetings 


Society 


President's and Technical Secretary's Visits 
Horton and Technical Secre- 
attended the Tri-State 


President 
tary Spraragen 


THE WELDING JOURNAL 


in Pitt 


Welding Conference 1 : 
Conference is held ant 


26th This 
and is sponsored jointly by the A 
Pittsburgh and the I 


Section I 
Societies of Western Pennsylvania 





cluded a very interesting visit to the | 
Corporation plant followed by lu: 
attended by 150 members and guests 
afternoon session devoted to the pr 
tion of technical papers was att 
and the evening session by 
A get-tog 


between thes 


over 300, 
150 members and guests 
dinner held 
which President Horton attended 
President Horton 
dent’s Nights arranged by the Washin; 
and Milwaukee Sections. This is t] 
ond of these nights held by the Wa 
ton Section, and because of the reputa 


was 


also attended Pr 


gained on the 
and representative audience 
the evening included a number of the 
Past-Presidents, Vice-Presid 
and the National Secretary. 

President Horton visited with th 
homa City Section on March Ist and 
Tulsa Section on March 2nd, the N 
west Section in Minneapolis on Septer 


10th the 


Gu 


tional 


and Peoria Section on O 


2nd, where he presented slides of w 
structures. He also was the official 1 
sentative of the Society at the An: 


Convention of the International Acety 
Milwaukee 

To comply with 
Sections in the West 
a representative of 


Association in 
requests coming 
and Southwest 
Headquarter 

regular visits to the Sections, the T* 
cal Sx cre 
tour in 
cluded 


(where he 


the early spring His trip 
visits to Chicago, 
also attended the I. A. A. ¢ 
Moline, 
Kansas City, Wichita and O 
homa City 
with key men of the Section, and in 
the Section 
was enthusiastically 
felt that the 
angle that it 


vention 
Section 
In some cases he conf 


addressed membership 


received and 


fron 


sary 


trip was profitabl 
established nece 
sonal contacts 
This year many of the Sections hav 
the pleasure of from the \ 
Presidents of the 


visits 


Society 
Annual Meeting 
The 1936 Annual Meeting was th 


meeting held to date 
of Technical 


from the stan 
Exhibits and 
1400 attended th 
A. W. S$ 25 
President’s Reception Sunday 
1100, the Stag on We 


500, the Annual Dinner Thirty 


pessions, 
tendance Over 


nical sessions of the 


and 
participated in 
National Metals Exposition 

In order to tie 
ties of the 


welding exhibitors 


local committees in chars 
local arrangements with those of the 
tional Committee, it has been arrang« 
that the Chairman of the local Se 
where the meeting is to be held will 
as Vice-Chairman 

The Manufacturers Committee met 


October in Chicago for the purpose of 


cussing future exhibits, method of 


first occasion it drew a la 


tary was authorized to arrangs 
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in more closely the act! 


dling exhibits, cooperation with the An 


can Society of Metals, and other matt 


of interest As a result of this 
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the Manufacturers Committee recom- 
aneded to the Board of Directors that 
A. S. M. invitation to the A. W. 5. to 
participate in the 1940 National Metals 
Exposition be accepted. Also the Manu- 
facturers Committee asked that the A. W 
S. Board of Directors request the National 
Metal Exposition and Congress to give 
consideration to a biannual Exposition. 
The Board complied with this request.) 
The Manufacturers Committee has as- 
sisted the Director of the National Metal 
Exposition in securing the maximum num- 
ber of welding exhibitors for the 1940 
Exposition. There is every indication that 
this Show will surpass that of 1939. 


Technical Program 

Some 53 papers are scheduled for presen- 
tation at the forthcoming meeting of the 
Society. 

During the year, the Meetings and 
Papers Committee sent out a question- 
naire to the entire membership soliciting 
ypinions of the membership in regard to 
the type of papers which should be pub- 
lished. The results of this questionnaire 
serve as a guide to both the Subcommittee 
on Publications and the Subcommittee on 
Program 


Welding Journal 

All-time highs were reached by THE 
WELDING JOURNAL during the fiscal year 
ended September 30th in the amount of 
advertising and in the number of pages 
published by THE WELDING JOURNAL. 
Correspondingly, the forthcoming meet- 
ing of the Society in Cleveland will be the 
greatest in the history, both from the total 
number of papers to be presented, their 
diversity and importance. 

For the year ending September 30th, the 
Society published 1000 pages in the regu- 
lar portion of the Journal and 472 pages 
in the Welding Research Supplement. 

The Meetings and Papers Committee 
wishes to report that the major activities 
of the Committee are due largely to the 
work of the Subcommittees on Publica 
tions and Program These two Subcom- 
mittees have handled in an efficient man- 
ner the publication of THe WELDING 
JOURNAL, the arrangements for technical 
programs of Annual Meetings and, occa- 
sionally, assistance to Sections in their 
meetings 
Publicity 

Chis past year the Publicity Committee 
concentrated its efforts on Annual Meet- 
ing publicity 
laid out well in advance and the members 
of the Committee were informed of their 


A program of activity was 


assignments. These included the prepara- 
tion and distribution of 40,000 stickers, 
9000 posters and programs, and the ab- 
Stracts of the Technical Session papers to 
the trade journals and newspapers 

The local group looked after the distri 
bution of this publicity material in local 
areas. It also assumed responsibility for 
getting news stories on the _ technical 
sessions to the local newspapers on the 
morning previous to the day on which the 
sessions took place 

Special news stories in connection with 
th 


Exposition, social affairs, prominent 
speakers, medal awards and the like 


1940 


were prepared for trade journals and local 
newspapers. 

In order to avoid duplication of effort in 
connection with the Annual Meeting 
publicity, the A. W. S. Publicity Com 
mittee cooperated with the Publicity Com- 
mittees on the A. S. M. and the other tech 
nical societies participating in the Na- 
tional Metals Congress 

The Committee held several meetings 
prior to the opening of the Convention 
and arranged so that one member was on 
hand in the Press Room at the Stevens 
Hotel throughout the Convention to meet 
representatives of the local press and 
trade papers. The same procedure is be 
ing followed in connection with the 1940 
Convention 


Welding Research Committee 

Outstanding in the accomplishments of 
the Welding Research Committee is the 
broadening of the base of support for the 
work of the Committee. Last year the 
number of subscribing organizations and 
companies was thirty-eight; this year the 
number has been increased to fifty-eight, 
which represents more than a 52% in- 
crease in a single year The work of the 
Literature Division continues to receive 
worldwide appreciation During the 
year 10 critical digests were published, and 
five made available in mimeograph form 
The Fundamental Research Division has 
increased its usefulness and its produc- 
tivity. To a considerable extent this has 
been possible through the availability of 
increased appropriations by the Main 
Committee for the work of the Funda 
mental Research Division. In the Indus 
trial field most of the committees are mak 
ing creditable progress, but the financing 
of the Carbon-Manganese (Weldability 
and Structural Steel projects deserve 
special mention 

Better relationships exist between the 
Committee and affiliated trade associa 
tions and societies For example, the 
American Iron and Steel Institute has 
trebled its support to the work of the Com- 
mittee. Among the national associations 
that have become affiliated with the work 
of the Committee and who are now sup 
porting its activities art American So- 
ciety of Civil Engineers, American So 
ciety for Metals, American Society for 
Testing Materials 

At this time we believe it is important 
and significant to indicate that through the 
past several years the Welding Research 
Committee has built an organization which 
embraces the leading scientific welding re- 
search talent of this country as repre 
sented by the best experts and technicians 
available in industry, governmental de 
partments, university laboratories and 
scientific organizations. If the Committee 
were to be called upon in connection with 
the national defense measures, it could 
muster with efficiency, and without loss of 
time, the major available scientific and 
engineering resources in the welding field 
for such work. This machine represents 
a well-knit, smoothly working organiza- 
tion with important contacts here and 
abroad. It already has made available in 
condensed usable form the major portion of 
welding research information existing in 


the literature of the world to 1936. The 
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literature on specific subjects for the past 
four years could be quickly reviewed and 
made available in an emergency It has 
trained personnel in the leading universi 
ties and governmental laboratories to 
undertake specific problems. Key experts 
are already serving on important cor 
nittees 

The result of this cooperative research 
program in the field of welding is a reduc 


tion in the over-all cost to industry, its 
customers and the nation, a higher quality 
of production, a higher industrial effi 


ciency, a sounder and mor apid develop 
ment and a much more rapid education of 
the university research workers and in 
dustrial engineers involved nee they are 
intimately associated wit! the best 
scientific welding research mind ivail 


able in the country 


Technical Activities 


he year 1939-40 has been an outstand 
ing one from the point of view of technical 
accomplishments. Nine Committees have 
completed the preparation of codes or re 


ports of which five were published and four 








awaiting publication Four additional 
codes and reports are nearing ) pletion 
The organization of f new Co 
mittees was completed five were reor 
ganized, and one Committee was di 
charged The new Committe: added 
during the year are 
Committee on Non-D ictive Te 
for Welds 
Committee on Code for Fusion Welding 
High Alloy Steel I n ing Stru 
tures 
Committee on Ins] on of Welding I 
A. S. A. Sectional Cor ittee C52 
Electric Welding Apparatu 
The Committe 
ganized are 
Committee « | 
Committe I i \\ 
\ nmuittee < \s i 
According \ 
Commit I 
f In f 
1 Tr 
4. W.S.-A I 
Phe S« y ha 
tives on t f 
A. S \ i I 
ferred \ 
d 
A. S. 7. M. ¢ 
l e VII 
Am«¢ an (¢ ( 
Cor 
The follow ’ 
during th vea . \ wer 
published Vaiti 
publicatior 
rentati Sta M i 
an il i 
Tet Aliy Det y | 
and Ma ( \ I 
? 
Tentative Rul I \ | | 
mlorage ] r 
Pentative [ " and 














Welding Symbols and Instructions for 
Their Use 
Recommended Procedure to Be Fol- 
lowed in Preparing for Welding or 
Cutting Certain Types of Containers 
Which Have Held Combustibles 
A. W. W. A.-A. W. S. Tentative Speci- 
Elevated Steel Water 
Tanks, Standpipes and Reservoirs 
Standard Qualification Procedure—Sec- 
tion I—Manual Arc and Gas Welding 
of Ferrous Materials 
Welding of Pipe Joints (Chapter 4 of 
A. S. A. Code for Pressure Piping 
The following Codes and reports art 
nearing completion: 
Specifications for Welded Highway and 
Railway Bridges 
Grouping of Materials 
Weldability 
Report on Thermal Stresses and Shrink 
age in Welded Ship Construction 
Welding Symbols and Instructions for 
Their Use 


fications for 


Ac cording to 


1940 revision 


During the year the Committee on 
Outline of Work proposed new Rules to 
Govern Organization, Functions and Op 
erations of Technical Committees, which 
were adopted by the Executive Committee. 

rhe Committee instigated the prepara 
tion of records on memb« rship experience 
both from the view-point of possible service 
on committees and as experts in 
fields 

A somewhat new departure in type of 


pecilk 


organization has been proposed in con 
nection with the appointment of a Resis- 
Welding Standards 
This proposal contemplates the appoint- 
ment of a fairly large Steering Committee 
with appropriate working Subcommittees 


tance Committee 


The principal advantages of the organiza- 
tion of this type of Committee in the 
resistance welding field will be to promote 
progress, bring about better coordination 
of needed work and assure acceptance of 
standards promulgated 

rhe Committee on Outline of Work has 
held three meetings and has made recom 
mendations from time to time on the basis 
of letter ballots and correspondence 


Reports of Technical Committees 
Conference Committee on Welded Bridge 
This Committee has been quite active 
during the past year revising the 1938 
specifications, looking toward a new edi- 
tion late this fall 
The Committee has held three meetings 
this year, the last meeting in July being a 
two-day meeting, at which time the work 
of revision was practically concluded, the 
data now being in the hands of the Editing 
Committee 
his was made possible by considerable 
work by the Subcommittees, in addition 
to the main Committee work Credit 
should be given particularly to Subcom 
mittees on Design and Workmanship 


Committee on Building Codes 

Anticipating the first meeting of this 
Committee, which was held in New York 
on March 5, 1940, a tentative outline was 
prepared for the purpose of collecting all 
related subject matter for consideration 
in the drafting of the proposed code 

A careful study of these data resulted in 
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the adoption by the Committee, at its 
April 9, 1940, meeting, of a skeleton form 
along which lines the text was to be de- 
veloped 

his form, like the arrangement of the 
present code for Fusion Welding, con 
templates a division of the subject matter 
into two parts. The first part, covering 
the mandatory provisions, is to be com 
pletely self-contained and will be suitable 
master 
building code of a municipality. The 
part, containing supplementary 
related data, is intended to assist in the 
administration of the mandatory provi- 
sions so that, taken as a whole, the com- 
pleted text may be adopted by citation for 
the regulation of welding in ordinary build 
ing construction in so far as a governing 
authority would be responsible for its 
regulation 

It was considered desirable that the 
completed work harmonize with the re- 
vised A. W. S. Bridge Specification as to 
recommended technique and parallel this 
specification as to arrangement and 
language in so far as the somewhat dif- 


for insertion into the existing 


second 


ferent functions of the two instruments 
would permit 

rhe efforts of the Committee have been 
directed principally at the 


provisions, this portion being not only the 


mandatory 
more important, but, by far, the greater 
part of the task. These provisions logi 
cally divide into five sections for which 


Subcommittees have been assigned to 
draft the text 

Tentative drafts have been prepared 
for all of these sections and the Subcom- 
section has 


mittee re sponsible for one 


reconciled the 


sundry suggestions de- 
veloped, and submitted a report which is 
now awaiting the progress of the other 
Subcommittees for consideration by the 
whole Committee 

Committee on Standard Qualification Pro 


M edu re 


During the past year the Committee has 
been engaged in making final revisions to 
the Standard Qualification Procedure and 
copy of the final draft is now in the 
Society’s hands 

The section of the Qualification Pro- 
cedure reported upon applies only to the 
manual arc- and gas-welding processes 
for those welding ferrous metals which in 
their unwelded condition will withstand 
bending in the guided bend tester. The 
Committee intends to give consideration 
to suitable methods of qualification for 
conditions not covered by the above 

The Standard Qualification Procedure 
has been made a part of the 1940 revision 
of the A. S. M. E. Boiler Code and the 
Unfired Pressure Vessel Code and has 
also been incorporated in the revision now 
being made of the A. S. A. Code for Pres- 
sure Piping 


Committee on Pressure Piping 

The membership of this Committee is 
identical with that of the A. S. A. Sectional 
Committee on Code for Pressure Piping, 
Subcommittee No. 8, Sub-Group No. 4 

During the past year the Committee has 
completed a revision of Chapter 4 on the 
welding of pipe joints for the A. S. A 
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Pressure Piping Code, which revi 
been accepte d by the Main Commit te 


Committee on Filler Metal Specific 
[he Committee has, in the pa 
brought the Specifications for I: 
Steel Arc-We lding Electrodes to 
tion and has obtained the acceptar f 
the A. S. T. M. of this specification 
specification is now in printed 
sponsored by both societies and i 
tive for at least one year 
Subcommittees on the following 
and with the following Chairmen 
been appointed: Mr. J. H. Critchett 
Welding Rods; Mr. R. D. Thoma 
Alloy Steels; Mr. G.O. Hoglund, A 
num and Aluminum Alloys; Mr. O 
Fraser, Nickel & Nickel Alloys 


Committee on Welded Elevated Water 
During the past year the Commi 
the AMERICAN WELDING Socr 
Welded Elevated Water Tanks and § 
pipes has been actively at work ir 


junction with a imilar committee I 


American Water Works Association 


drafts of specifications have beet 


pared, the fifth and final draft hay 
been approved as a tentative specifica 
by the American Water Works Associa 


at its annual convention in Kansa 
in April In this specification all 
cations relative to welding hav 
taken from the AMERICAN WELDIN 
CIETY “‘Tentative Rules for Field Wel 
of Storage Tanks.”’ 

he specifications are now in pr 
editing and printing by th Ar 


Water W orks Association 


Committee on Rules for Fiel 

Storage l ink 

This Committee was authoriz 
June 5, 1940. The Committee held 
meetings and conducted volumino 
respondencs 

Six editions of the specifications w 
prepared and submitted to the Commi 
Copies of 
the late drafts were submitted to 
members of the A. P. I. Tank Comn 
for comments 


members for discussion 


The rules were appr: 
by a unanimous letter ballot r 
from each of the members of the Con 
tec The rules were adopted by 
Executive Committee on April 4, 
that is, ten months after the Committ 
was authorized. The rules have been } 
lished by the Society and are now in | 


A P I A W a. « onference Commit 
Welded Ou Stor ige Tanks 
Two meetings were held during 
past year, one in Chicago on Noven 
12th at the A. P. I. Mid-Year Convent 
and the other at Forth Worth, Texas 
May 26th at the annual A. P. I. Cony 
tion. Through the cooperation of 
Committee, the A. P. I. Tank Commi 
has adopted the following A. W. S. Co 
‘Nomenclature,’”’ ‘‘Symbols,”’ | 
trodes” and “‘Standard Qualification P1 
cedur¢ They have also adopted mai 
other items from the A. W. S. ‘‘Tentat 
Rules for Field Welding of Storage Tank 
There is now very substantial ag 
ment between the A. P. I. Welded Ta 
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ive Recommendation 


and the A. W. S. “‘Tentative Rules 
id Welding of Storage Tanks.” 


‘ee on Grouping ry Materials Ac- 
; Wi pldahealata 

nol by €LGad0un 

inary committee work was car- 

by correspondence and a tenta- 

wiping of materials was prepared 

December 1939 The comments 


d from the Committee members on 
ntative grouping resulted in a re- 
| grouping prepared in April 1940 
4 committee meeting was held in 
gton, D. C., in June 1940 to dis 
second grouping of metals. As 
of this meeting a second revision 
grouping of materials was prepared 
grouping has been submitted to the 
tee members for approval, follow- 
which a final report will be presented 


AMERICAN WELDING SOCIETY 


n Safety Recomn end 1lionm 

ing the year a Subcommittee was 
poi to prepare a redraft of the 
(ERICAN WELDING Society's ‘‘Tenta- 
Describing Pro- 
Be Followed in Preparing for 
itting Certain Types of 
1ich Have Held Combusti 

ommittee has now com 








work and its report has been ap 
d by th members of the Safety 


ecommended that these 


adopted by the Directors and 

ed 
l g the year certain letters hav: 
ferred to the Chairman of the 
ty Committee in the matter of health 
ird These have been answered by 
Doubtless in the year ahead of u 


ral states will form committees deal 
hazards in industry and 


> 


ling will no doubt receive careful con 

ration. Your Chairman is keeping 
uuch with this situation and will se¢ 
’ 


hat the AMERICAN WELDING SOCIETY has 


er representation on the various com 


‘ ni < < is y j 
: yy ) A ) ' [ Coniference Com- 


During the past year this Committee 

is been entirely revamped and the plan 

f cooperation with the Boiler Code Com 
ttee considerably revised. The original 

lan of cooperation has been to assign to 
Committee detailed problems in con- 
tion with fusion welding applications 
boilers and pressure vessels, but as the 
h 


irt has progressed, the necessity for this 


ias been less and less in evidence. During 
past few years it has been shown that 
welding and metallurgical engineers 

the boiler and pressure vessel plants 


have been better able to make recom- 


ndations concerning practices and pro- 
edures than anyone else who might be 
elected from the Society membership 

Accordingly it was recommended that 


Committee be recast and its plan of 


activity so modified that it can be assigned 


he development of important new weld- 
ing applications in the boiler and pressure 
sel field and thereby obviate the neces- 

ty of handling such development activi 
by the personnel of the Boiler Code 
Committee itself. A well-qualified Com- 
mittee personnel has been selected and the 


1940 








first problem assigned to it was one that Subco 
was fundamental in character and promises whi 
to be of vital importance his project f N 
has to do with the recognition of copper 
and its alloys for the construction of ; » 
welded pressure ve ssels, and a por yn “ 7 Ing , 
this important subject is now in prepara One \ae ane ~y 
tion by the Committee lopted at | : ' : one 
Cor itt ‘ 
{ S { Sé 7 ( nin ee ( é \ um \ \ 
Weldw 1 pparatu Following 
rhe A. S. A. Sectional Committee Cé tweens Ee Ja , EP aie 
Electric Welding Apparatus has been 1 aITect : = :' ; , , 
organized under the sponsorship of th tion and Naviga ef: . 
AMERICAN WELDING Soctery for the pur . or ew - . . 
pose of revising and bringing up to dat ‘ - 
the present standards for Electric Welding , ~ 
Apparatus and Resistan Welding Ay ' 
paratu piping which w , ' 
Copi ~ the present andards hav sar as ( : ‘ ~ \ 
been distributed to Committee member e t ;, 
for study and comments and a (¢ ; 
organization meeting wa ndat 
tember 20th sorwe 
( . 
Comn , . y } Wa 
rhe proposed Standa M 
Mechanical Testing of Welds w 
January 18, 1940, approved t | s 
tive Committee of the So y i 
t10n a i tentatliy ~ i 
tion with the preparations of e1 hod < . a 
the unn iry dev f nd 
t¢ " ig < ill re | \ 1 if 
; f N . i : 
itisia yi l m 
: Hov 
phase ol A ( M , 
rga ) \ »” 
is wa g f { 
See ‘ , " 
Comn , ’ , \ i 
l ¢ \ ) : 
f 1 D fv I - ; 
ind Ma \ il of Weld | y 
has been ap ved and id . 
the pa yCa A qi l ha ‘ l 
sent to f th hni I \ D 
to determine what addi il work should ; 
be done by Defi ) Lor ‘ al . 
make the d ion t f ! la Na 
( nL? éé ’ ] roe f ’ Y 
Hydrau ir pose lard I 
lhe second draft 1 V ha f . ie 
the members of the Co f , i : 
ment and criti ; - 
y I ind 
Commulttee , Non-Destru I lisa ‘ ils 
Weld d and f 
rhe appointment of this Committee wa ) y " A 
authorized by the Board of Director wi , 
June 1939, and its personnel has only \ an ota : 
cently been completed rhe date of th ' 
first meeting has been scheduled, and egy: “ , ; , 
anticipated that the work of the (¢ ' 
mittee will proceed rapidly lhe personn l \ 
ay lon J 
Commu«uitee n We ding in Marine ¢ nsiru t} great 
tion mittee, the Chairman ay i 
The work of the Main Committee i subcomimitt : 
handled through three beor tt organization work 
as follows known as the Steer i 
ting 1 Atla \ ] 
1. Subcom: on Marine Boiler 19 to di t 
Pressure Vessels & Piping gram of work I " i 
2. Subco littee on H Constru ng of tl ‘ 
tion held at 
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consider the program outlined by the of the electrical characteristics of the weld- adopt the A. W. S. welding definit; 


Steering Committee ing machines themselves so far as they are applicable. 
The Subcommittee has prepared a re- 
' ; a . : ommitte 7 pot, d ’ ol ty 
Committee on Minimum Requirements of port entitled ‘‘Power Supply for Resistance ¥ a al 7 Preferred Volta 
Instructions for Welding Operators in Welding Machines: I. Guide to Good olts and Under 
Trade School Electrical Performance of Resistance The personnel of the Sectional 
; Welding Machines; II. Resistance mittee for this project is now pra 
his newly appointed Committee held . ; , . . 
: 1 = Welder Installations; III. Factory Wir- complete and it is expected that the y 
its first meeting on April 5,1940, which was ‘ : ; me ; i. : : 
ing for Resistance Welders,’’ to be used of the Committee will get under way 
preceded by a considerable amount of ae ' 
as an aid in the planning of layouts for near future 
preliminary work achieved by discussions , : ; , . 
: ; new installations and in the preparation 
between the Chairman and individual : , . Committee Z2—Code for Protect 
Ciccisiiaiatiss eostieniiinia At the first 1 eis of electrical specifications for the purchase Ommilee “a ode jo fecl 
omm ee embers i e hrs neeting . oar . TT, | ase ” , thor » 
ttenti ‘ lef a of new equipment rhe first two parts Heads, Eyes and Respiratory Orga» 
attention was centered on definin 1€ salesotnteal _ 
; 8 of this report have been completed and are Industrial Worker: 
scope, objectives, policies and procedures ; ' . 
: available in reprint form and the third rhe work of this Committee ha 
to be followed by the Committee in execut- , : 
; : section is completed and should be avail- completed and no meeting has been 
ing its assignment. The Committee agreed ‘ ; 
that th f the minin able early in 1961. 
at e scope oO e m ium require- : , ; Hee Th . rere 
. : Recommendations have aiso been pre- Committee Z5—Development Vent 
ments which it would formulate would in : “eh . : 
pared regarding National Electrical Code Code 
clude the following items “ "A ; 
requirements for resistance welder in- A meeting of the Committee wa 
(1) Qualifications of instructor stallations which are being submitted to on October 25, 1939. It appears that 
(2) Manipulative content of course and the proper Code authorities for their con- meeting was held for purposes of orga 
average number of hours required sideration. Purchase inquiry forms and tion and a program of activity wa 
for mastery of this content manufacturers’ data sheets have been pre- lined However, no further meeting 
3) Related instruction of course and pared covering both mechanical data and been held 
average number of hours ré power supply data on new installations. 
. . ° , senatica Fit saeseen A y 
quired for mastery of this con- It is felt that the proper use of these forms Committee Z14—Drawings and | 
e . > » Deartere 
tent. will do much toward improving the rela- Room Practice 
(4) Facilities and equipment of the tions between the manufacturers, the Committee Z32—Graphical Syn nd 
school (minimum number of units users and the power suppliers and will be Abbreviations for Use on Drawir 
and maximum number of student of considerable assistance in the providing See report of A. W. S. Symbols ( 
per unit at any one time of an adequate power supply for all new mittee 
5) Tests (minimum tests which the installations 
student should be required to ; , Commultee Z2 Work tn Comt ea 
American Standards Association _ . , 
pass upon completion of the ; Chis Committee has been inactiv 
course Committee A 10—Safety Code for Construc ing the past year 
tion Work 
rhe first objectives which the Committee This Subcommittee practically com- Ausarican Seclste ter Mas 
is now working on are: (1) to accumulate pleted its work last year and the report 


, ‘ fF « oti P . : . . Recommended Practice Committee 
information by means of a questionnaire, submitted to the American Standards ( é 


concerning the welding courses now being Association has been accepted and will be [wo theetings in Cleveland of 
Society for Metals Han 


“oe . _ , ») . . 1 ' 
given throughout the country, and (2) to published in the near future American 
begin at once to formulate minimum re- Committee have been attended by 
quirements for instruction in the funda- Committee A57—Building Code Requtre A. W. S. representative during 
mental elements of welding The Com- ments for Iron and Steel The time of issuance of the next A. S 
mittee has been requested to complete its During the year 1940, Committee A57 Handbook has not as yet been « 
report as promptly as possible, as a con- acted on purely structural matters, not upon. Active work, however, is 
tribution to the National Preparedness affecting welding. It appears that in the ress by way of assignment of 
Program next year or so there may arise questions to the Subcommittees, whose duty it w 
; -— directly affecting the use of welding, and be to condense and rearrangs I 
Machinery Code Committee ' tert | | 
: for this reason it is recommended that material in the Handbook 
) > rene > y " “ 
During the past year this Committee Society representation on the above Com- 
has reviewed the first draft of the new mittee be continued American ely ya , 
rentative Code for Arc and Gas Welding ; wary 
Commuttee Al Su mmiulttee A Al 


and Gas Cutting in Machinery Construc Committee B31—Code for Pressure Piping 7 


tion, and has distributed a semi-final draft Completed drafts of revisions of various ; Vax ial acct ptance by the A. S 
to all members of the Committee and other sections of this Code were turned over to ne ae Na XA and ——— 
interested organizations and individuals the Subcommittee on Plan, Scope and ol a filler metal specification ae _ 
for comment. It is anticipated that the Editing on May 1, 1940, to be incorporated electrodes, which is id cm WE 
Committee’s fina] report will be submitted in a revised draft of the entire Code mane tentative standard, has been 
to the Society in the very near future See A. W. S. Committee on Code for und the specification published 


> 4 ) ‘ 
ssure ) y OTT . »- . . 
Pre ure I oe ON Committee B5 L< pper und ( ppe r 







Cooperation of American Welding Committee C42—Definitions of Electrical hree meetings were held. Thre: 
Society with Other Organizations Terms fications which are still under dis 
American Institute of Electrical The scope of this work is as follows: have a special significance for the AM 
Engineers ‘Definitions of technical terms used in CAN WELDING Soctery, thus 
electrical engineering, including correla- ] Standard Specification for C 
Subcommittee on Power Supply for Welding tion of definitions and terms in existing base Alloys in Ingot Form for Sand ( 
Operations standards.’’ This committee has, for the ings. Of the twenty-five alloys 
The Subcommittee has improved the past ten years, been working intensively nineteen carry from 0.75 to 25% lead w! 
cooperative relations between the resis- in the preparation of a glossary of ele always requires special considerat! 
tance welder manufacturers, the users and trical terms covering practically all welding operations The other 
the power suppliers, particularly in regard branches of the electrical industry, the us less trouble 
to the providing of an adequate power basis for which was the correlation of and 2. Specifications B 96 and 97—3t 
supply for resistance welder installations. additions to the definitions in standards Silicon Copper Alloys is under discus 
Successful and efficient welder performance and specifications which have been ap- One producer wishes to add nickel 
depends as much upon the adequacy of the proved by the American Standards Associ alloy but some objection has been v 
power supply as it does upon the quality ation. It is expected that this group will thereto on account of the precipitat 
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n silicon and nickel in a 
welded silicon copper alloy. 

While it has not as yet come up for 
consideration by Comm. B65, Copper 
Plate Specification B 11-33 is up for re- 

vision at the instance of the A. S. M. E 

Code Committee. This specifica- 

i] us not to date required that the 
vork copper be deoxidized but it is quite im- 
tant that it be deoxidized since it is 









ften welded 


Association of American Railroads 


Fusion Welded Tank-Car 
The Tank-Car Committee of the As- 
sociation of American Railroads has not 
alled upon the representatives of the 
AMERICAN WELDING Society for any 
work during the past year The Commit- 
tee has during the past year considered a 
total of 413 dockets and applications for 
approval of designs, materials and con- 
struction of 3829 new shipping containers 
and that 
for fusion welded containers 
The specifications for fusion welded 
tanks considered by the Inter- 
state Commerce Commission in 1934 have 
revised and were recently 
ted at a Public Hearing before the 
Commerce Commission for 
Pending the adoption of the 
specifications for fusion welded tank car 
s by the I. C. C. special authorization 
as been granted for the construction of 
tanks fabricated in con- 
with the proposed specifications 
reports indicate a satisfactory 
fusion welded tanks 
having transversed 


a large percentage of these were 


ank cal 
resub- 


interstate 


adoption 








74 tank car 
f rmity 
and that 
performance for the 
now in service after 


thing over ten million miles 


4 


: 
American Petroleum Institute 


SM mmiultee on Field Welding of Casing 
At the Chicago meeting, the Chairman, 
g Mr. Hodell, presented a written comment 
revision of specifications for pipe in- 
" tend In fields where 
fast running of casing is important, the 


f 


if welded casing is limited to the larger 
Until faster methods of welding are 


rfected., 


d for welded casing 


general use of welded casing is 


t anticipated, and the activity of the 
\. P. I. Committee on Field Welding will 





robably be governed by such develop- 
Nattor ; f Botler and Pressure 
Vessel In tor 
During the past year nine meetings have 
held which were attended by our 
presentative These meetings have been 
held concurrently with meetings of the 
A. S. M. E. Boiler Code Committee and 
M they are usually devoted to the adminis- 
trative questions that arise in connection 
with the administration of boiler and pres 
C s vessel legislation in the various states 
National Board also devotes a great 
wl ieal of attention to the question of uni 
I y in the application of the rules 
r mended by the Boiler Code Com- 
et 
Inasmuch as fusion welding methods of 
ission fabrication are coming into almost uni- 
vy 
itation 


versal use in the plants of boiler and pres 
sure vessel manufacturers, this representa- 
tion has afforded an unusual opportunity 
to offer constructive advice to this organi- 
zation leading to employment of inspection 
and testing practices as they are applied 
to welded The attention 
that has been given to welding develop- 
ments has undoubtedly fostered its use in 


bricating 


construction 


the pressure vessel field as a fa 
method. In fact, 
have been observed during the 


advances 
past year 
in not only the development of the art but 
also the recognition of 


remarkable 


welding methods 
of fabrication by the various Code juris- 
dictions 


Committee A ppointments 
By authority of the Board of Directors 
the following standing and special com- 
mittees have been appointed during the 
year 
on Plan for Prepa- 
ration of Welding History 
Special Committee to Report on Selec- 
tion f 


to Report 


Personnel for Second 
Handbook Committee 
Welding Handbook Committe 
1940 Nominating Committee 
Judges of R. W. M. A. Contest 


W elding 


Permanent Funds Committ 
Education 

Although the Sec as 
assistance this past year in the 
tion of lecture 


tions have ked for no 
prepara 
courses, Headquarters in 
ily } 


its mont News Letters has endeavored 


to stimulate interest in different activi 
ties. Attempt will be made to further 
arouse interest in this branch of Section 
Activities during the coming vear 


The primary function of this Committee 


is to deal with state and federal legislative 


matters detrimental to welding which ar 
brought to th f the Society 


attention 
As in the past this Committee ha 
invaluable but unol 





iV \ 
( ude y ncurL y ¢ ? 

It is pleasing it it has been 
found unnecessary fo ¢ t to 
functi ing the past yea 

is 
: fi oy 
2 I L4 lav 
was I i fea 1 
1 y pond Ca in 
hea ul ligibility to tl 
| . ref \ the ¢ 
mitt | ( 1 i 1 
cisions on these Ca i i il 
were a ra giv infort 
rT) , > 

Th Sot \ i a Vel S 
during the past year in the death of Mr 
Lang, who served as President of tl 
Society during the administrative yea 
1937-28 
H O.H \ ere , 

On re ) at I | Vv 
Committe he Board of D tors names 


Mr. H. O. Hill as a member 
of Directors to replace Mr. L. S 


SOCIETY AND RELATED ACTIVITIES 


wh had bee \ 
President of tl Si ' M H 
term ran from Nov } Octol 
140) He i 
ffice and | new yea wi 
col ence 1 \ 

ry} eagern ul ' 
broader knowledg fw l 
in the Society h g " ge nu 
ber of orders and ] Welding 
Handbook Tt f the book 
has en out of i al 

A S ymnd ed i 
and for the pa few | new 
Editorial Committ " it work 
preparing a list of : " ig 
the best talent for 1 para f tl 
chapters Phe Ww k Ww ably 
come out the latter p 
Welding Histor 

Early in the y wa 
given the advisa A WV 
undertaking the preparation of a W ng 
History. It was believed hal ry 
worth while and should lor whi 
ome of the piot 
availabk 4 Commi was a 
to investigate tl ivailabl i 
consider plans f ' work 
Because of the g¢ ’ 
present time " 
that action on i I I 
Welding History i although 
was deemed di il us 
collection of monogt ’ 5 
individuals conn iv wel g 


try, rela@ing t 











SPEED UP YOUR WELDING of HIGH STRENGTH 


LOW ALLOYS with 


with Murex Corbon-Moly by Marion Steam Sho 


35 cu yd dipper built of Man-Ten steel anc 


G welded 


Ovel 


» lj 7 EX Ai 
® vue. f * “ 


Murex-welded shell and turbine connector, 27,500 sq. ft. 
surface condenser, built by Ross Heater & Mfg. Co., Buffalo. 


SPECIALLY DESIGNED FOR CARBON-MOLY, COR-TEN, 
MAYARI, CROMANSIL,2%-3% NICKEL AND OTHER STEELS 


Welding of high strength—low alloy steels can be placed on the same high speed 
production basis as your mild steel welding, if you use Murex. 

The Murex line includes a group of specially developed rods designed to produce 
welds with tensile strengths ranging from 70,000 to 100,000 Ibs. per sq. in.; ductilities of 
20% to 30% and corrosion and heat resisting qualities matching closely any of the more 
widely used new steels. Because of their excellent deposition rates at high amperages, 
their ease of handling by skilled welders, and the assurance they provide of cleaner, 
smoother deposits,they step up welding speeds and help hold down costs. 

Ask to have Murex CARBON-MOLY demonstrated on Carbon-Molybdenum steel, Man- 
Ten, or 70,000 Ib. steel; Murex NICKEL STEEL on 2% to 3% Nickel steel; Murex CHROME- 
COPPER on Cor-Ten, Man-Ten or Mayari; Murex CROMANSIL on Cromansil steel or SAE 
3120 or 3140. A note to the nearest M & T office will bring a representative promptly. 


METAL & THERMIT CORPORATION, 120 BROADWAY, NEW YORK, N. Y. 
Albany « Chicago « Cincinnati * Detroit * Minneapolis * Pittsburgh «* So. San Francisco * Toronto 


Murex Electrodes—Thermit Welding —Thermit Metals & Alloys 


COATED 


A COMPLETE LINE FOR EVERY WELDING APPLICATION 


High pressure — high temperature piping welded « 
Murex Carbon-Moly by Geo. B. Limbert & Co., Chicom 


Accumulatar for pe- 
troleum refinery, built 
of 2'A” and 2%" 
thick A.S.T.M. A- 
203, Grade B steel 
by Black, Sivails & 
Bryson, Oklahoma 
City. Welded with 
Murex Nickel Steel. 











